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FOREWORD 


Until the^ completion of this work, tliere existed no 
comprehensive book on the absorbing study of asbestos. 
Many years ago a book was issued abroad on tlie sub- 
ject, but to-day, even if not out of print, tliis would in 
all probability be quite out of dale. 

The uses and scope of asbestos having now bcconje 
universal, it has long l;een felt that a book thereon was 
much needed, so few })e(>ple really understanding the* 
subject ; and the author (for many years closely 
associated with the industry), while avoiding as far as 
possible t(/6*'dry and tiresome techniralities, has dealt 
with everything of real interest and utility in a concise 
and popular style to appeal to every class of reader. 

The author's acknowledgments are due to Messrs. 
Bell's United Asbestos Co., Ltd.; Dick's Asbestos Co.; 
British Uralite Co., Ltd.; Vulcanite, Ltd.; and the 
Silu^nite Insulator Co., Ltd., for the loan of their 
photographs appearing in the volume. * 
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ASBESTOS 


CHAPTER I 

Asbesto^— Its Modern History — -Mining in Italy and Canadti — 
Principal Sources— -Its Composition and Properties— 
Chemical Analysis of the Mineral — Comniercud Values— 
The Pioneers. 

When one conies to inquire into the qualities of this 
truly wonderful mineral — one of Nature's marvels— 
and its multitudinous uses df to-<I.iy, how surprising it 
appears that thousands of years have been allowed by 
civilization to elapse between the present time artd 
the period when the ancients first made use of it, 
before finally giving serious attention to its immense 
possibilities ! 

Yet that is precisely the situation, for asbestos was 
practically unknown to the modern world less than 
a century ago ; whilst commercially it has not been 
in vogue much over fifty years. However, the world, 
once thoroughly awakened to its merits, had rapidly 
made up for the past neglect by almost 'feverish activity 
in many directions, so that to-day this has become 
a, very great and ever-growing universal industry of 
enormous importance, worked by influential companwsk' 
with large financial resources in different parts of 
the world. Its uses, scientific and general, have be- 
cqme extensive in many spheres and new uses ai^; con- 
stantly found for ft. Ten years ago asbestos was 
declared to be, like electricity, only in its-^fancy, and 
possibly to-day it may Jiave reached wliat Inight still 
be described as " early youth " ; and, as its companion 
electricity^with which it is often closely aUied— ' 
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asbestos undoubtedly has unlimited scope and 
bilities for future developments. 

The f(?5m in which asbestos was used by the ancient* 
was usually as a cloth, of rather coarse texture (probably 



Fig. 1 


A ROMAN NOBLE “ MAGICIAN ” ^ 

hand-woven), for a wrapping material of .durable quality 
such as that in which^ tl^y buried distinguished 
personages. A specimen of this old-world fabric may 
possi/.y stiH be seen in the Vajican, Rome. In Uf 
thirteenth-century travels, Marco Polo refers to ^ fire- 
resisting m^fS^ial, which he believed to be made from 

t ^eminent hosts including Chtrlcniagne’ — sometimes enter- 
tained and myst^ied Iheir guests by committing their table- 
, fcrvq;^ (asbestos) to the flames- 


ASBESTOS— MODERN HISTORY 


3 


<ht%kin of the Salamander — ^the little animal popularly 
* supposed to be*immiine from fire- -but which proved to 
|je asbestos cloth. The word “ Salamander " (signifying 
indestructible) has been adopted as a trade-mark for 
various articles in the asbestos trade. 

Asbestos (from tlie Greek, meaning indestructible, 
unquenchable, eternal) has been found in almost all 
quarters of the globe, including Italy, Canada, the 
United States, Southern and Central America, China, 
Japan, Newfoundland, Australia, Spain, Portugal, Ger- 
many, Hungary, Russia, Central Africa, the Cape, an^ 
even as near home as in Wales ; and sj>ecimens from new 
districts frequently come to light, only to quickly retire 
to obscurity again, being of no value. The sole kinds 
hitherto found to be of any commercial value to tke 
manufacturer arc Italian, Canadian, Russian, and South 
African ; and of these their respective qualities are in 
the order named. The two former stand far superior 
to the others by reason of their most essential j)ropenies, 
infusibilily, tensile strength, fineness and elasticity. 
The African asbestos is dark blue in colour, about the 
same length in fibre as Canadian, but less fire-resisting. 
While Italian asbestos (the best of all) contains nearly 
80 per cent, silicate of magnesium and i^nly about 3 per 
cent, oxide of iron, African asbestos has been found to 
cgntain only about 50 per cent, silica and quite 40 per 
cent, oxide of iron, Russian asbestos — from fhe Ur^I 
Mountains — ^is somewhat superior to this, but for many 
purposes is equally unsatisfactory, especially for engineer- 
ing. Such kinds do not stand much heat »withoi^t dis- 
integrating and becoming rotten, due probably to the 
fact fhat some of the iron is in the forr.oraf a ferrous 
$alt, which on exposure to air and heat o.ddizes and 
alter? the composition oi^he asbestxis sq that it quickly 
gets charied. , 
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A new important field of asbestos is reported to ixjslf 
in Western SpitsbeiT^en, at Recberclic Bay, on property 
owned the Noitliern Exploration Company, Ltd?, 
a British entiTpiise formed m 1910, but not working 
extensively until 1918. In ReeluTclie Bay the Com- 
pany’s mineral dejiosits extend for upwards of seventeen 
miles, and are said to be very rich in coal i^nd large 
deposits of asbestos. It is highly fibrous, pure amplii- 
bolc asbestos, and all analyses have proved it to be 
of good quality. The locality possesses one of the most 
(Jesirable natural luirbours, well jirotected from the 
influences of the weather, and convenient for shipping ; 
so we may m the near future be regarding the district 
as a fruit till source of supply. 

•Let us look into the modern history of Italian asbestos 
first, that being entitled to priority. 

Experiments were made m la)mbardy by two investi- 
gator who discovered th.it a kind of cloth could be 
made from the miner, il, for which eiiteiprise they were 
honoured and encouraged by Na])oleon I ; but in con- 
sequence of the state of unrest throughout Europe, 

‘ hardly any progress or development ensueil for many 
years, and not until 1866 did anything really practical 
transpire. Then one Signor Albonico, in conjunction 
with a cultured and very shrewd Florentine cleric 
named Canon Del Corona, and a nobleman, the Marqqjs 
Baviera, made experiments which resulted in the 
production of asbestos cloth and jiaper. These gentle- 
men had anticipateil making tiank notes, etc., for the 
Italiaf Government, but most unfortunately wer^ 
frustrated m their negojiations b/the outbreak of the 
Franco'GerinJHi W^ar.- 

Signor i¥ibonictv obtained coq,cessions from some com- 
munes of the r^ght to work tlie material on their pro- 
epertuf , and havin^^ transferred his rights *^10 Canon 
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Q)r«na*and the Marquis di Baviera, he l)ecame their 
Ageftt until later 'tlie mines and rights uere tran>ferred 
, 10 , other pju-lies. • 

The districts in which asbestos is found aic some of 
the most beautiful in the Alpine region, an important 
one being the Susa Valley, approached from France 
through the Mont Ccnis Tunnel. In the middle of this 
valley is o1)tained what is called “ fl(>ss " asbestos fibre 
— very long, strong and silky fibre, as used in gas- 
stoves ; here also is found a white asbestos pr)wder, 
used in the manufactuie of asbestos paint, etc. Tlie 
area from which these are extracted is about ten square 
miles, and w’urk is carried on at altitudes of from 6,000 
to 10,000 ft. above sea-level. The inhabitants who 
work the mines are of a hardy type and do not mind, 
the low temperature ; but their task is necessarily of a 
dangerous nature owang to the liability of the locality 
to avalanches. A thrilling disaster of (he kind occurred 
in April, 1904, near Turin, when an avalanche destroyed 
the huts occupied by miners and overwhelmed more 
than a hundred of the men. They reach their work 
by mule-paths part of the way and jiartly on foot, and 
from four to five hours arc required for the journey 
from the road and raihvay on the plain. Work was 
first commenced here in 1876. The a.sbestos is brought 
down the mountain slope on a toboggan, wdiich slides 
swiftly over the rocky surface ; and the miners are very," 
skilfi^l and quicl^in their work, tw'o men being able to 
bring dowm about 8 or 10 (Vt. of mineral in three hours. 

/mother important district is the Aosta yalley!^)e- 
ginfiing ne^ir Ivrea, tli^out 40 miles north of Turin. 
From Ivrea to Chatillon, about ^ miles, tl»^.^owntry is 
rich in asbestos properties. , 

Signor Antonio R6, of J^ome, w»s instiumental in 
discovering ^this province a likei^ fiSd of act^n. 



6 


ASBESTOS 


In 1873, being acquainted with the activifiel ®f*tbe 
Marquis di Baviera and Canon Coronh, he looked 
into the possibilities of asbestos in the Aosta Valley. ^ 
He was already aware of its existence in the province, 
but doubts had been entertained of its quality, conse- 
quently nothing had been done in the matter. He 
therefore began to explore the locality, and, having 
become convinced that good quality asbestos existed 
in large quantities, he joined the Marquis and the priest, 
when work was begun in earnest. 

The Aosta Valley is upwards of 75 miles long, and 
varies in width from 5 to 40 miles ; but it has not, it 
seems, yet been' completely surveyed, so the full extent 
of the asbestos ground cannot be exactly defined. 

, However, it is a very large area and has yielded an 
enormous supply of asbestos, the deposits being con- 
sidered inexhaustible. The quality obtained here is 
known as “ Grey Fibre,” long, strong, and soapy to the 
touch, very similar to the kind found in another large 
district of Lombardy, the Valtelina. 

The Valtelina area is reached from Turin, by rail, via 
Milan, Como and Colico. About two hours’ journey by 
rail from Colico is Sondiio, the principal town of the 
district. Her§ the line follows the river Adda, an 
affluent of which, the Mallero, joins the Adda at Son- 
drio, giving the name Val Malenco to the valley in 
\ which, and others adjoining, are the ’asbestos minei. 

This district, divided into five Comfnunes, has 
tos-bearing ground covering an area of upwards of 
25^(^ acres, or nearly 40 square n'liles, and the popuja- , 
tion (over 5,000) is almost entirely engaged in asbestos 
mining.*' iS»*me of the very richest veins of asbestos 
exist he^e, 'and the yield is prolific. A considerable 

* portion of the district has yet to be explored, but iht, 

• height above sea-level of the mines alrea(iy opened is 

• • 
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f{6ri 8,000 to 7,500 ft. The climate is comparatively 
^ild, notwithstanding tlio altitude, and work can ])e 
• cart"ied on tliroiighout the 3 ^ear. hroni this locah/y was 
secured the extraordinary specimen of asbestos (weighing 
about SJ cwt. and valued at over £500) which was 
exhibited in bondon a h'w years ago. It was considered 
i the workr?* finest sjiecmKm. 

At one time tlierc was a j)i(‘V<jlent opinion among 
experts that at a certain deptli the veins of asbestos 
gradually lost themseh’es in tlie scrjientme rock, but 
later experience has shown conclusively that if the 
direction of the vein be tollowed it will again be met ; 
while at greater deptiis the fibres have been found to be 
of superior (Quality and less indurated than those nearer 
the surface. 

The work of mining here is done by means of shafts 
and galleries, dynamite being employed for blasting the 
rock. 

Next, as regards Canadian asbestos, although the 
mineral was known to exist at several sjiots east of 
Quebec sixty years bark, and specimens were exhibited 
in London during 1862, no serious attempts at mining 
occurred until the year 1878, when variems plots were 
secured from the Government for that purpose. By 
1884 several companies had obtained mining rights at 
TheUord and Coleraine, since which time they have 
steadily exported* asliest os on a large scale, and the 
volumi of business has became immense. The area of 
operations is, howeve/, practically limited to Tlietf^d 
aii(f Black Lake, in whi^h districts the rock cbntainftig 
good asl^stos is a serpentine of a greyish-green colour, 
and covers a fair percentage of iron. Tl^'ljpins of 
asbestos vary in thickness* from quite nhin strips to 
about 4 in., and that from*thicker vjips k classed as 
" CJfade No.*’ 1 " (valuable for spinning), whilst tte 
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smaller veins and those holding impurities are 
“ Nos. 2 and 3 ” respectively. The latter qualitie^f 
arc s^'viccahlc for making “ millboards/’ boiler and ' 
pipe-coverings, etc. 

The authorities of the Geological Survey Department' 
of Canada and other authorities liold that the mineral 
asbestos proper—the Italian variety partioidarly — ^be-i 
longs to the hornblende group of minerals, while that 
which is found in Canada under the title of asbestos is 
not strictly asbestos proper, but a serpentine rock 
called chrysotilc. This occurs principally in veins in 
portions of the great belt of serpentine rocks of the 
eastern townships of Quebec, Thetford, Ireland, Coler- 
aine and Wolfetown. The credit of the discovery of 
this important area is saitl to be due to a French 
Canadian named Fecteau ; but the first year of mining 
(1878) was a failure, the value of the mineral not being 
recognized ; consequently the 50 odd tons extracted 
were only with difficulty disposed of on the market. 

To-day, however, Canadian asbestos occupies a very 
prominent position in the world’s supplies— 80 per 
cent, of the total commercially used, in fact, is claimed 
for it. 

In Canadian mining, owing to the more convenient 
nature of the ground, hand labour, necessitated in Italy, 
can be dispensed with, and steam derricks and frills 
are the leading features. Wlien a Jalock of asbestos* < 
bearing rock has been displaced by blasting, thfe large 
pi|ce is broken up, barren rock |;emoved to “ dumps/' 
waste* heaps, and the usefi^ part goes through* the 
process of^ cobbingi” whereby any remaining rock or 
particlj^^ ye removed, and the asbestos in its crude ; 
state is then ready for expert to the manufacturer. , 

In the Unit^cf States .atet os is not mined to ^ 
^ktent. An amphibole-^bestos is obtained 
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•^aM ilountain, in Georgia, while the mineial has also 
^been worked in the serpentine of Vermont. t 

*The African asbestos mountains are situfited in 
Griqualand West, Cape Colony, and yield a dark blue 
fibrous mineral, occurring in veins of slatey rock, 
associated very closely with jaspers and quartzites rich 
in magnetite and brownish iron-ore. 

Tlie following interesting table shows a chemical 
analysis of the two principal varieties of aslxistos as 
compared with the South African variety — 


M.ignesia , 

Silica 

Oxide of Iron 

Potasli 

Soda 

Alumina . 

Moisture evaporated 
at 100* C. 


Italian 

Asbi'stos 

38 


42 

3 

1 


n 

n 

3 


Loss on heating to 
white heat 
I-oss on Ignition , 


Canadian 

Asbestos 

33 

41 

Jl 

I 

7 




S, African 
Asbestos. 
2 

50 

40 


6 


2 


100 


100 


100 per cent. 


Comparative table showing the proportions of pro- 
duction of asbestos from some of the world's principal 
sources of supply during a period of seven years — 


Year.* 

• 

Canada. 

Unit(^ 

States. 

Russia, 

. 

South 

Africa^ 

■iJoe. 

29,000 tons. 

912 tons. 

4,507 tons. 

41 ton?. 

1903. 

31,000 „ 

805 .. 

5,624 „ 

276 „ 

1904. 

•35,000 „ 

1,343 „ 

7.502 ., 


1905, 

48,000 

2,820 

7.266 .. 
9.201 .. 

^ 4«4 

1906. 

55,000 

1,538 *. 

473 „ 

1907. 

60,000 ,. 

592 

9,50(7.,. • 

548 „ 

1906. 

66,oqp „ 

849 

10,00(7 

1 

1,605 

• • 
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Accordirif? to official statistics, the output ' leoni 
Canadiiii uiinc^ at the present time would probably^’ 
be miicli more than double that fur the year 1908. 

In lli{‘ cnide or raw state, the commercial value of 
asbestos lan^^es in normal times from £10 to £70 per 
ton, aecordintt to quantity, quality, source and other 
conditions, of course ; but some of the finest quality ' 
of Italian-known as “ floss ” fibre, already referred to 
— is much more expensive. Indeed, while the supply 
was available, it varied in price from 10s. 6d. to over 
15s. per lb., which was fast becoming prohibitive, when 
the supi^ly began to fail ; and I believe that to-day 
the stock of this particular quality is completely 
^exhausted. 

Next to coal, asbestos is now undoubtedly the most 
important of the non-metalhc mineral products of the 
world— and certainly one of the most w’onderful. In 
Canada there are something like tw'o dozen large quarries 
in operation, the major portion of which are controlled 
by the Amalgamated Asbestos Corporation, owning mills 
with a capacity of about 5,000 tons per day ; and a 
population of 12,000 to 14,000 people is concerned in 
and dependent upon the asbestos industry of the district 
we have described. 

Asliestos was first used in the United States in the 
^ year 1868 (a patent asbestos packing was introduced 
there a few years earlier, but did not get put on the 
market), in connection witlrthe manufacture of roofing- 
felf and. cement; but in England the mineral was 
brought to the notice of engeneers by two Glacs^w 
gentlem^ Messrs. H. R. Robson and Walter McLellan, 
who, ii#18f 1, were enterprising and enthusiastic enough 
to form a com()any, callbd “The Patent Asbestos 
Miinufacture Company, 'Limited,” estabhshing works ^ 
it Drummond Street, Gla^ow. And about the s^Ine ' 
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S Canon Corona, the Marquis di Baviera, and 
Fursc Brothers, of Rome, combined in activities 
tor secure pro])erties and concessions to work fsbestos 
from the Communal authorities in Italy, and wlien, a 
few years later, another comjiany, called “ The Italo- 
English Pure Asbestos Company," of Lmdon, was 
formed, tliey secured extensive rights and established 
a factory in Turin, and the industry began in earnest, 
stimulated by healthy and keen competition. 

All these com]iames were amalgamated, in 1880, by 
the formation of " The United Asbestos Company, 
Limited," presided over by Sir James Allpoit, of the 
Midland Railway. To this powerful company’s working 
and influence we owe the enormous development of the 
trade and its many departments and processes of inanu** 
facture. Extensive works were opened at Harefield, 
Middlesex, equipped with machineiy and plant of the 
most complete cliaracter for the manufacture of practi- 
cally all forms of asbestos goods as known to-day. 
These mills derive about 100 H.P. from three large 
water wheels, concentrating power from various local 
streams with a fall of 6 ft. With steam engines, they 
have a motive power upwards of 3tX) H.P. There is 
a coal-pit alongside the boilers, and ;tll gas used is 
manufactured on the pr(‘miscs. 

Vie company was amalgamated in 1910 with the well- 
known firm, Bel^s Asbestos Co., and is now known as* 
" Bell's United Asbestos. Company, Limited," with 
branches and agencies throughout the civilized w^rld, 
thus becoming the largest manufacturers in'the \^le 
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LooKiNt. at an ordinary lump of asbestos in its raw or 
natural state— a mere piece of stone, or rock, in most 
instances — one is amazed to find how little of its possi- 
bility is presented ; and the fact is not easily grasped 
that such an awkward-looking mass can be spun into 
the finest, strongest tlircad and woven into cloth 1 It 
has truly been called a “ physical paradox," being both 
fibrous and crystalline, elastic and brittle, and yet able 
to be carded and so converted as to be spun and woven 
like wool, flax, or silk. It would appear to possess ^he . 
'characteristics of mineral and vegeta^ble, while being 
different from cither ; light and feathery as eiderdown, 
it isiyet as dense and heavy as tbp rock it resembles. 
Oldsfr than anytliing in the aniijial or vegetable kklg- 
doms, but ^0 little affected by the influences pf time'' 
that untcjlS lenturies, by which the hardest rocks haVe 
crumbled away,* have had no appreciable effect upon 
^the asbestos d)ntai/ied in th^m. The fiercest heat 
toict)nsume it, nor acids affbet the strength bf its 
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ndt^ittistanding their delicacy- -a strand of it can be 
ippun to weigh less than an ounce to 100 yd. length, 
and fine cloth can be made iroin its fibres \^ig]iing 



Fig. 2 

ITALIAN ASBESTOS — CRUDE STATE 


only, a few ounces to the squari; yard I Its indestruc- 
. tible nature enables it to resist decay i^i(4ef almost 
every possible condition heat or rucusture, and its, 
incombustiblity renders k , absolutt?!^ i^nmune from 
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Crude asbestos is dealt with in several ways, 
first of all sorted and opened. The solid blocks oil 
fibre ai^* enislK'd and opened by special machines which 
cannot destroy tlie (piality of the fibre, and are then 
placed in shakiiif^ machines, where the long fibres be- 
come sejiarated from the short and all rocky substances 



' Fig. 3 

CANADIAN ASBESTOS-CRUDE STATE 

are removed. The long fibre is passed to the carding 
and condensing departments, the short going to the 
millj^oard, «boiler-covering, etc., departments. “ ^{iU- 
board," it may liere b^ explaineit, is like cardboard in 
appearanc«i «^^ut much tougher and stronger, ahd can 
be made ^n any .thickness fr<jim in. upwards, being 
composed of lgyers‘ compressed together. 

* Ai the long fibre? comes from the condensers, in the 
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fofn! •£ condensed thread but without any tw'ist, it 
Aid? itself in cans placed to receive it, and thence passes 
, to the spinning and doubling d(‘])artinenls, whfre the 
process of twisting takes plac(‘. The thread then goes 
to the weaving and braiding de])artm(‘nts, wliere delicate 
machines make it into cloth, tape and yarn for pack- 
ings. The cloth next passes on to tlie india-rubber 
depaitment, to be proofed wilh rubber, foiming what 
are called (for use in engineering) asbestos and rubber- 
woven sheeting, tape, rings for jointing pni])oses, and 
rolled cloth and square block jiacking^ for glands. 
These cloths and jiai. kings are also made metallic (for 
greater strength) by combining woven wire therewilh, 
which jirocess proves very effectual for hydraulic work 
and is largely adopted by marine engineers. 

In these days of liigh stearn-]>iessuies, it is of the 
utmost importance to marine engineers that they obtain 
jointing and packing materials of absolute reliability, 
and hence the intrcxluction of a combination of asbestos 
and metallic wire. By the aid of ingenious machinery 
asbestos manufacturers are now abl(‘ to enclose in the 
centre of each thread of asbestos warp and weft, a fine 
brass wire, thus greatly increasing the strength whilst 
completely protecting the wires by the aiklxistos. This 
material — known as “ Victor " Metallic Cloth— can be 
made into tajxjs and all sizes and shapes of joints as 
well as into round or square ])ackings, and is found 
highl}% satisfactory. So dense and close can joints be 
made^from this material, that it is largely employe(\,in 
hydraulic work, standing tests of pressure ujt to 3,500 
lb, to the square inch. , 

Another important form of jointing is ^li^^ patent 
** Salamander " joint, having two concentric rings made 
from asbestos-metallic cIoth,»6ystainedl3y atcopper ring, 

I the vertical mil in the centre of which “forms a partitibsj 
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between tliem, prevenlinf; all possibility of dislj)|icc- 
incnt by either stciini or moisture. By these means, ^ 
f/o«/^/^^self-sustaininj< joint is made in place of the 
oidinary on(\ 

Ojiinion IS divided concerning the utility of india- 
rubber coK'S in gland pa( kings. Provided that the 



Fig. 4 

ASBKSTOS MIvTALI.K' CLOTH, RUBBER-PROOFED, 
MANHOLE JOINT 

cores are properly made, and the rubber is of the proper 
quality, they. are satisfactory enough; metallic cores 
are ])referat)le— but such must, of course, contain a 
degree of elasticity. They must not collapse upder 
V pressure. Two of the best packings of the kind, made 
with anti-friction metal, are Fisher's patent “ EcKpse ” 
an(l the “ Gladiator " packings. These give exo^ent , 
re^hlts in ’high-pressure triple expansion engines, main- 
taining a perfectly evfii and steam-tight surface agaii# 
the rods* Yi^i^h they keep in a bright and' smooth’ 

. condition. <1 »- 

The " Glailiatot " packjng is claimed to be the most, 
pel feet combination of asbestos and soft metal, evfeK, 
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intto|itlbed. One user says : " I have been usin^^ 
^lac liator ’ packing for about seven years ... I 
•cannot find anytlnng to equal it." Another user prefer- 
ring to " Eclipse " packing, statetl : " We have not yet 
ionnd it necessary to replace this packing, jnit in nearly 
two years ago. W’e previously e\j>erience(i considerable 
^trouble in obtaining a reliable packing for our hammers, 
but the results obtained since the adoj^tion of ‘ Eclij>se ' 
packing have given entire satist.ution." 

^ A very successful packing for hvdiaulic purposes is 
Bailey's patent " Sinus ” })ackiiig, containing an elon- 
gated core of vulcanized rubbei, with concave sides 
and projecting edge, the coie being ])rotected by a 
covering of wire-woven asbestos. The ])atentee claims 
that the etfeci of this ])acking is diat, when the 
gland nuts are screwc'd down, the core* is comprc'ssed in 
a direction parallel to the rod, so that the c-onc'ave sides 
become flattened and fcjrVe the outer covering uniformly 
against the rod and the wall of the stufting-l)o.\ respec- 
tively, and that, owing to its shape and the direc't 
pressure upon the elastic coie in cmcIi turn of the pack- 
ing, the pressure rcquircnl to producx* a tight joint with 
** Sirius " packing, and consequent friction, arc reduced. 
Badly-worn or fluted rams can be packed drop-dry with 
this packing with the minimum of friction, and it re- 
tain^ its resilience under compression and follows the 
\ movement of the jrod. 

At dne of the largest anc^ most important pumping- 
, stations in the Midlancjs " Sirius " packing was in almiist 
Consent day and nighty service for a period 'of abdbt 
^ three years, if not longer. • 
y ,^Opc of the most convenient as well ae generally 
^ii&dent forms of packing,* for high oi* low-pressure 
pumps, winches, etd.i^is that called the " Uni* 
packing, manufactured by Dick's Asbestfes 
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Company. It consists of asbestos and anti-frij;tfo;i 
metal strands twisted together and well lubricated^ 
makinf^ it singularly pliable and convertible to various 
uses. This, supiihed on spools, ranges in size from J in. 
to 4 ”1- diameter, and is a particularly convenient and 
economical packing- -a single spool serving for packing 
all the engines and pumps on a ship or in a factory, 
its size being quickly increased to required dimensions 
by the sinqile process of twisting the strands together, 
dispensing with the necessity for keeping a stock of 
different size packings. With this in r-eserve the 
engineer need lose no time through lack of a particular 
size of pai'kmg. It is particularly adapted for small 
auxiliary engines, and can be very well utilized in 

' emergency (on a voyage at sea, for instance) for larger 
engines. There is practically no waste with it ; every 
ounce can be used up. Two kinds are manufactured, 
for steam or hydraulic work ; the steam is a black 
graphite colour, and the hydraulic is yellow. 

“ Universal " ])acking is improved by use, as it be- 
comes tougher and stronger in actual w'orking than it is 
when first placed in the stuffing-box. The hydraulic 
packing is made on the same principle as the steam 
packing, except that hemp is employed in the strands 
instead of asbestos, and it is impregnated with pure 
graphite and lubricating grease especially suitable for 

• hydraulic wwk. This packing is being used extensively 
in all parts of the world, and by the British and’many 
foreign governments. As supplie^l on the spools, it is 
ini^he form of a single strand,, i in. diameter, packed 
in boxes of 7 lb., 14 ^b., and 28 lb. each. To prepare 
it for u^e in the gland, the strand is unwound from the 

• spool, and cut Into equal lengths, as long as the length 

^ of the packing vidjich is requisite to fill the stuffing-box^ 

ajfewing a little for the lefigth taken up in\he tvpstijig.* ^ 
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As many pieces arc cut as will make the packing 
diameter required, and then it is laid together and ' 
tvvist(Vl tiglitly by liand, as shown on page 21. . ” 

The strands being made up of special anti-frictidn 
metal and asbestos woven in a peculiar manner, and 
being extremely j)liable, it will be found to stop in any 
position in which tlic strands are placed, without any» 
" spring " to cause them to unwind. After twisting 
tightly, the packing is cut to length, made into rings, 
and put into the stuffing-box in the same way as an 
ordinary packing. 

The following table (furnished by the makers) shows 
the precise number of strands which should be taken 
and twisted together to produce the various standard 
sizes-— 


Diam. of 

Number of 

parkuiff 

Strands to he 

required . 

twisted together. 

fm . 

. 1 strand. 


, 2 strand.s. 

h . 

. 3 

fi 

. 4 

V’ . 

• fi 

1 

. 7 

1 

. 9 

IJ . 

. 12 „ 


. 14 

ij 

. 18 „ 

U 

. 22 „ 


The weight of a single strand is aj^roximately 1 oz. 
per foot, so that the weight of any of the sizes required 
wiU be the same number of ounces as there are strands. 

Jf the size of the packing is^ slightly larger 
wanted after it is tvpsted, it can be easily “ squared 
up ” Wit^K \ hammer, being adaptable to any shape. , ’ 
The strands *being merely twisted together, and not^ 
tightly plaited, a^ in mapy packings, are freely act^[ ' 
0 H‘by f he gland, hnd upon pressure being applied, 
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slide one over another, and close up on the piston 
with comparatively less pressure from the gland. Al-^ 
thoiiglSthe packing so twisted together is not very -hard 
or firm, each separate strand is of the exact fii'mness 
and consistency requisite to make a steam-tight fit 
against the piston rod, and is forced against the rod 
with less pressure than would be the case if the packing 
were tightly plaited instead of twisted. 

The anti'fiiction metal is not merely embedded in 
the interior of the packing, but is woven throughout, 

^ the same as the fibrous portion, and comes into contact 
with the piston rod at different points all round its 
surface, so that the metal takes the greater part of the 
wear, making it practically a metal packing, with the 
•advantages of the asbestos fibre and graphite mixture, 
which creates less friction than would either metal or 
asbestos alone. 

This ])acking can be used in the stuffing-box in the 
form of a spiral instead of being cut into rings ; or the 
rings can be made so that the joint is broken and made 
more steam-tight. 

Many purposes are found for this useful packing — 
even gauge-glass rings can be made of it in emergency. 

Some other interesting specialities of Dick's Asbestos^ 
Company include asbestos bricks, asbestos armoured 
sheets, and asbestos soles for boots. . 

* The bricks, made in two sizes, one,, of the same size 
as ordinary bricks, 9 in. X in. X 2| in., and the 
othfr 9 in. X 2 in. X 2J in. These bricks are useful 
foi^any purposes, and are usually set with fireclay'as 
mortar. They are made out of various non-conducting 
compositftinr, according to the purpose for which they 
are required—gas works using the largest quantities. 

^ They are not' intended to be of sufficient strength to, 
sffifid heavy weiglits, as in building constVuction, but 
only for use as heat insulat>irs. 
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• Th^ armoured sheets are manufactured specially for 
|(lse*Sn front of glass furnaces, to protect the men from 
the great heat to which glass blowers are sufjected. 
They are fitted with iron rings, and can be suspended 
from an iron rod, an<l easily moved along as desired. 
The centre filling is of cellular asbestos, strengthened 
with sheet-iron outside, forming a combination of heat 
insulation and great strength. They were designed 
specially in response to a demand from glass blowers, 
who find that by their adoption work is much facili- 
tated, and that, suspended a few inches in front of the ^ 
furnace, they prevent all radiation of heat. 

Asbestos soles for boots aic exceedingly tough, and 
are simply nailed to the bottom of ordinary soles, for 
use on hot floors where leather would char. The makers, 
supply the sliapcd sole, or the material for cutting in 
sheets 40 in. X 40 in., as preferred. 

Asbestos spats arc also made, to protect the feet oi 
furnacemen and otliers from the danger of falling molten 
metal, as sometimes the liot metal falls between the 
boot-laccs. Fastened round the ankle by a leather 
strap, the bottoms of the trousers luck inside them, 
lending quite an aristocratic appearance to the workman I 
Asbestos-metallic cl<jth is also employed in the manu- 
facture of fireproof curtains for tlieatres, and possesses 
great heat-resisting qualities and strength. One of 
the5e particular curtains (invented and constructerl by • 
the United Asbestos Company) saved tlie stage and its 
entire contents at the Queen's Theatre, Manche^er, 
wljfin the auditoriunf was completely devastated by^§re 
in IteO, and although* subjectec^ to furnace heat, the 
curtain exhibited little or no traces of d^fhf^e upon 
examination after the conflagration. , 
ffistory is repeating itsetf jn this Connection, for the 
Auditorium the Kingston-on-Thames* Empire Thcfftre 

^1461a) 
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has just been totally destroyed by fire, while the^fife- 
proof safety-curtain effectually barred the advance 
the il'imes, saving the stage, dressing rooms, scenery 
and properties behind. 



Fig. 7 

PRKPARING ASBIiSTOS COMPOSITION FOR COVERING 
A BOILER 

Similar curtains have from time to time checked 
c small outbreaks of fire at various theatres, so their 
utility is unquestionable. 

('.oming now to the manufacture of asbestos mill- 
bfcjkrd, we find that after certain preliminary treatment 
the fibre is run with water inio the tanks of beating 
engines^® ^/itating beaters take up the fibre, opening 
and drawing itjout, then paj^sing it forward to be soaked 
for a periochiuntil it agaii) '•eturns to the beater. Suit- 
able binding ingredients (about 5 per cent.) are then 



ASBESTOS MILLBOARD 


25 


imxed^with the fi])res and the piil]> ])laced in the vats 
<)f millboard and pa])er inaclnnes, wliere it leniains to 
* be gradually drawn off. The watiT inns tlirouj^ff a line 
wire gauze on a revolving cylinder, leaving a thin coat- 
ing of pulp behind. This is transfeired to another 
rotating cylinder, where it accumulates until the desired 
thickness is attained. It is then cut and romuvi^d as 
sheets of millboard, usually 40 in. squ.ire. 

To remove the moisture still in the millboard, the 
boards are placed between sheets of zinc and put under 
hydraulic pressure, and hung up m drying rooms. 
Finally they arc again pressed and then edges tninmed. 

The chemical composition of the aslx'stos is sc.uaely 
affected by thes(‘ jirocesses, and beyond tlu' neiess.'uy 
binding mateiial mentioned, no adulterant is added by 
the English inanuhicturers of repute ; but in the foreign- 
made article injurious aelmixtiiu's ai(“ oltem discovered, 
which, of course, deteruaatc the finished jirodiu t viry 
considcralily. 

With regard to the very short .md powdery qualities 
of asbestos, these are used up, in conjunction with suit- 
able ingredients, to make non-coiuhu ting coinjiosition 
for covering steam boilers, hot and cold watir* pijics, 
etc. ; and .steam-power users throughout the world 
adopt this largely because of its retention of heat and 
consequent enormoirs saving of valuable fuel, 

, Wfien asbesto.s non-conducting conijiosition for cover- 
ing steam boilers and pipes was first introduced, it was 
subjected to considerable criticism liy those who desired 
to sqpersede it witli otljer materials, but as time w^t 
on the manufacturers discovered ^hat they were able, 
by carefully studying the essential ingredi^t^ for its 
binding and proper manipi*lation, to Iving it to the 
highest state of efficiency, ooviparing ipos% favourably 
wit^ any other known material as a fion-conductor W 
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heat, while its indestructible nature proved a dedded 
advantage. * ‘ 

Tliejlioard of Trade rule that all steam pipes ana c 
boih'i's of marine engines be tested by hydraulic pres- 
sure to double the ordinary working pressure at intervals 
— lagging to be removed before testing — led to the 
introduction of removable boiler and pipe coverings, in 
the form of quilts, or mattresses, com})osed of asbestos 
cloth stuffed with non-conducting material, which, after 
many experiments, were practical and satisfactory, and 
weighed no more than IJ lb. to the square foot. Such 
could be quickly removed or replaced without trouble ; 
and the surfaces could eitlier be ])aintcd or covered with 
sheets of zinc, according to particular requirements. 

One distinct advantage of an asbestos composition is 
the important fact that years oj imir will not cause it 
to lose Us nature ; whereas compositions which contain 
animal or vegetable fibres, though extensively used and 
cheap, and good for certain temporary purposes, greatly 
deteriorate with time. But to be successful, a com- 
position must not only be a good non-conductor ; it ■ 
must have the right adhesive constituents, and it should 
set firm. It should be absolutely neutral, with no 
chemical effegt on metal surfaces. The mere question 
of extra cost to steam-power users for efficient coveringj 
should never be allowed to mar the opportunity to 
secure fuel economy, etc., effected by a high'-class 
covering. Yet it sometimes transpires after the erec- 
tiyn of a plant and the boiler and pipe coverings are 
qfiller consideration, a large percentage of the benefit 
of the first expenditure is lost by insufficient attention 
being (|tJv'^ted to this important question, a lo‘w-qualitJ? 
non-conducting composition being chosen for the apgaf* ; 
ent (and fi^-se) saving of a few pence per square fopt t , 
M reality, the difference in cost involved- by adootihc> 
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t/re ^5t covering would only amount to a few pounds 
|)er 1,000 ft., hence this would quickly l)e recovered by 
*the increased efficiency attained. And wheif it is 
remembered that with cheap, inferior compositions 
much greater thickness and weight are entailed, and 
the surface measurements of the finished work involve 
an increased cost, the anticipated "saving" is rather 
an illusion after all. 

Good asbestos non-conducting compositions jure sup- 
plied to the consumer perfectly dry, which again is 
important. Most of the low-grade covi'iings are suj)- 
plied in a wet condition — c'ontaining as much as 50 to 
70 i)er cent, of water, adding to tlu* cost, carriage, etc., 
of the material whilst impoverishing its quality. 

Asbestc^ noii-conductingcomi)()sition is manufactured ' 
in a nurnl)cr of forms, to suit diff<Tent purposes and 
conditions, some almost jmre asbestos, some with 
mixtures. 

An asbesto-magnesia composition has been found to 
be satisfactory, as it combines toughness and dura- 
bility with the lightness of magnesia, and the brittle- 
ness associated objectionably with magnesia is thus 
eliminated. 

Asbesto-silicate composition is favoured for use on 
flues or other apparatus subjected to high internal 
temperatures, for the due protection of adjoining struc- 
^tures, as well as# for heat conservation. It may be 
used alone or mixed with other compositions in suitable 
proportions. , • 

There is a special har#i-setting cold-pipe compositidh 
for use op vessels or pipes which Cannot Ixi ^qfficiently 
heated to ensure the proper drying of other c(;?tip(fsiti(>ns. 

% two drawings I hav^ made indicefte the systems 
of, pipe-covering usually adopted. Fig^ 2 tllustrates^jj 
^^ffi^.coyered Vith flexible astetos millboard, then with 
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a thick layer of hair-felt, whilst the whole is (Jb^erfed 
witli ojled canvas— whi('li may be painted any colour-^' 
rendeilng the coverings waterproof, durable, and of“ 
neat aj)i)earana\ But a later and far superior covering 



P/a. U VICEROY" CO/ERIWG 
cellular system. 





F|G 2 — USUAL FORM OF NON 'CONDUCTING COVERING. 


Fig. 8 

ASBESTOS PIPE-COVERINGS 


is shown in Fig. 1, in which the corrugated laj^ers ofu 
asbestos form air-cells, and the waterproof canvas is 
mfii e rapitlly fastened by neat bgnds of brass, giving a 
(fistinctly smart finish to tha work. Constructed on 
the scie^jitjfic principle; recommended by variolas experts, 
this coi'eriSig obtains a maximum power of non-conduc- 
ti\aty, and is Considered tifc ideal covering in the trade. 
Professor Tyndc^ll, in Heat, A Mode of Motion, saya: . 

In the case of asbestos, the fibres are separated 
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(Jther by spaces of air ; the motion has to pass 
i/rom solid to air, and from air to solid. It is easy to 
see that tlie transmission of vibratory motion fliroiigli 
the composite texture must be very imperfect." 

This particul.ir coverinfj is called the " Viceroy," and 
was introduced by the Unit(‘d Asbestos Comi^any, Ltd., 
London, several years a^^o. The company has carried 
out most of the important boiler and i)i])c covering 
jobs in this country, inchiding that of tiie Northern 
Wood Haskinizing Company, Ltd., Newcastle-on-Tyne 
— the largest contract of the kind in the world, com- 
prising an area of 17,000 sq. ft., using nearly 97 tons 
of aslx‘st(*s composition, and 223 " Viceroy " flange 
covers and flange mattresses. 

So great is the saving of fuel elfettid by the use of# 
these aslx'stos boiler and pipe coverings, that it has 
been demonstrated that with coal costing (say) 9s. to 
18s. a ton, a loss of from 4s. 4<I. to 8s. 9d. is sustained 
in one day-and-night year /or every square foot of surface 
left uncovered. The importance attached to protecting 
flanges is equally noteworthy : a waste of nearly 10 cwi. 
of coal a day-and-night year being sustained for every 
square foot of surface thus left exposed I 

Rather different from the foregoing collular covering 
is the patent " Viceroy " compound covering. This is 
an ^effective combination (4 two first-class coverings 
suitable for gemjral use, but especially for large sur-* 
facest such as boilers, t^jinks, separators, etc. The 
covering consists of an inner lining of asbestos wadciing, 
atta^:hed to the oute^; cover of " Viceroy " celftdar 
covering. Tlie inner, soft lining adapts itself to any 
irregularities of surface, such as rivets an/ fi^t-heads, 
and the outside cover forms a hard protection — which 
can be rendered waterpro6ff or painted ^any required 
colour, giving the whole a smart appearance and fiiSSh. 
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Its non-conductivity is great, the inner coating ^ob- 
taining many air-cells, and it is made in thicknesses 
from I in. to 2 in. 

Another form of asbc'^tos non-conducting covering, 
very pojnilar IxM'ause of its quick and easy application, ■ 
is the plain rope lagging, made in diameters of from 
I in. to 1| in., in 100-ft. lengths. Protected by an r 
outer covering of waterproof canvas, this is suitable for 
use on ships, in confined spaces, also for the steam 
piping of temporary plants, as it can so easily be re- 
^ moved and used again on piping of any diameter. Tire 
canvas cover is fitted with eyelet hooks, and laced to- 
gether with cither waterproof twine or galvanized-iron 
wire, neatly finished off wi(h a coat of special black 
* varnish. 

An excellent nmiovable cold-pipe covering is com- 
po.scd of a combination of hair-felt and specially-pre- 
pared waterproof paper and canvas. Tliis is effective 
against the accumulation of frost on the' cold pipes of 
ammonia and other refrigerating plants. There are 
alternate layers of felt and special paper, encased in 
laced canvas, or canvas with brass or steel bands, as 
preferred. 

A simple acd very useful asbestos filling-in composi- 
tion is made for the spaces around ovens, and between 
the inner and outer walls of gas-producing and qther 
plant. It is used in its dry state aqd merely pressed v 
into the spaces by any workpian of ordinary intelligence, . 

in connection with the use of jthe various asbestos 
n(irf-conducting compositions, tlie manufacturers d6em , 
it essential to issue special instructions, which shoul^ 
be careJjAlly followed to obtain the best resu'lts, and, 
being important, these may^-be quoted here — , 

(1) Clean vcwqy all paiBt‘, oil, dust, or dirt from the 
stiffaces of the parts to be covered. 
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Mix the composition with water to about the 
consistency as thick mortar, ami rub over the liot 
•surface with same. Next apply in small patclie *about 
2 in. apart ; when these are diy and liard, aj^ply tlie 
composition in layers of about J in. thick, eacli layer 
to be dry and hard before the next is put on. The 
last fine layer should be nicely levelled off witli trowel 
and straight-edge before it has time to haiclen, and 
finished in this way to the required thickness. 

(3) In covering the under surfaces of boibrs, pipes, 
etc., it is lx's! to rub the surfaces with the composition, 
holding it until the heat of the i)ipe draws the moisture, 
when small pieces ol fibre will act as a k(*y for the 
succeeding layers. 

(4) We recommend a thic kness of 1 in. to 2 in., or • 
in some cases mexe, according to the steam pressures 
or temixiratiires of surfaces, and to the quality of the 
composition being used. 

(5) Wlicn the vessels or pipes to b(‘ co\'er('d are sub- 

ject to much vibration, fine galvanized binding wire, or 
wire netting, should be fixed around th(‘ covering at 
about two-thirds tlie thickness of the finishetl covering, 
the wire being covered over by the last layers of the 
covering. , 

(6) When the covered surfaces are expensed to the 
wearier, two or three coats of special black varnish, or 
of suitable paint,, should be applied with a brush, and * 
renewed from time to time, as required. Common tar 
is ftot suitable for thi^s work, be it observed. • 

VBien using the highey qualities of composition, c?flra 
Care must be exercised in applying in thin coals, and 
in, ascertaining that each coat is perfectly di^\lore the 
%ext w applied, otherwis# the composition will not 
harden properly. No paint*ctf varnish ^iiwl be applied 
l^lpre the exposition is quite dry and Jiard. 
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In arriving at the proper estimation of adviinjages 
claimed for the use of asbestos non-conducting coverings? 
one ii^cds to consider the total exposed surface of a 
steam installation of boilers, pipes, cylinders, etc. After 
calculating the heating surface, one reflects upon the 
size of boiler requisite to evaporate sufficient water 
to compensate for the steam condensation in the # 
pipes, etc., due to the loss of heat from the exposed ^ 
surfaces. 

It is estimated that the water condensed in a range 
of bare steam pipes is idaout 1 lb. per square foot per 
hour, with a steam pressure of 160 lb. to the square 
inch, and an atmospheric tcm])erature of 70° Fahrenheit. 
The loss of heat resulting in the condensation of 1 lb. 
of w:iter corresponds to the combustion in ordinary 
circumstances of about J lb. of coal to the square foot 
every hour. In, say, an electric-light station working 
day and night throughout the year, there are 8,736 
working hours ])er annum, or 1,092 lb. of coal to the 
square foot per annum. Only supposing coal to cost 
18s. a ton— it has, of course, been much higher for 
several years — this reveals a loss of 8s. 9d, the square 
foot of bare pipe surface per annum ! 

It is claimed for asbestos coverings that they pay for 
tlieir cost in a short time by the saving of coal alone, 
ajiart from the saving of labour, pumping, and expense 
* incurred by the extra boiler power necessitated, to say ,, 
nothing of the probable datnage to plant through water 
int,thc pipes. 

y^nd there is, of course, the jiot unimportant matter 
of healthier conditions in the engine-room, boiler-house, 
or worjj'^hap, tending to keep the employees in better 
condition. W2icre an intolerable temi)erature prevails, 
all doors, windows, etc., an the boiler or engine-houses 
d^e kept open, which not only exposes^ the sta§ to ^ 
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cddj, t)ut results in increasing the condensation and 
4oss of heat. 

• An asbestos felt, or wadding, is niatle in ffexihle 
sheets for boiler and pipe covering, etc., and heat- 
insulating purposes, also as a filling-in material between 
casings where compactness is essential. This, made in 
thicknesses of from J in. to 2 in., may be used in con- 
junction witli asbestos compositions for large surfaces. 
Sheets of felt are first applied to the surfaces to be 
treated and are securely fixed in position by wire net- 
ting or other suitalde means. Two thin coats of as])estos 
composition are then ap])lied. when tlie finished surface 
may, if required, be coated with one or two coats of 
waterproof varnisli. The heat-insulating ])ro])i*rties of 
this combination are ])articiilarly goul, and, owing, 
to the flexibility of the felt next to the ex])anding 
and contracting surfaces, there is no lialiilily of the 
composition to crack. 

Asbestos powder is also very extensively utilized in 
the manufacture of fire])roof paints, which have from 
time to time been subjeded to severe public tests and 
proved singularly effectual in resisting the flames. 
Perhaps the Ix^st test of the kind was that in which a 
wooden shed (see illustration) 12 ft. liigh by 12 ft. 
wide was erected, and one half (shown light in the 
illu^ration) painted with three coats of asbestos paint, 
leaving the other^half (the dark portion) and the lean-* 
to partitions on cither side; bare. The shed was after- 
wards half filled with shavings, over which two gallons 
of^troleum were poq^ed, and then fired. The rd^lt 
was that every vestige of the ki^e wood was consumed 
in the flames, whilst the portion treated wifti^yie paint 
remained perfectly intact and uninjured. 

Asbestos paints can be made in ar;y oolour, drying 
bright or dtll, and their specific gra\uty is 25 per c^fit. 
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less fhgn ordinary lead paints, owing to the liglitness of 
Jthe figment employed; and at the same time their 
covering capacity is much greater, thiee coatif being 
'equal to four of (jrdinary paint, thus making them 
strictly economical as well as adwintageous to use. 

Fireproof paints have been used on a nuinlicr of 
exliibition and other large public buildings, including 
the British Museum, CryM.d Rdaee, South Kensington 
Museums, the National (iallery. Houses of Parliament, 
and Hampton Court J’ala< (* ; and the late King Edward 
wisely adopted tlic'in at Jhickingham Palace and 
Sandringham. 

A special kind, called funnel ])aint, used by ship- 
builders, resists the action of sea-w.iter as well as Very 
great heat . 

Asbestos painis were first patented and introduced 
in November, 1881, and are of two princijial kinds ; 
one kind is spe('i,dl\’ suit<d)le for rcnigh woodw’ork, such 
as joists, rafters, beams, stairs, warehouses, etc., and tlie 
other is for material recjinrmg snjieiior finish and apjiear- 
ance. Many jniblic ex])eriments have been carried out 
to test their remarkable fire-resisting qualities, the first 
one being conducted by the l/>rd Mayor of Ivondon and 
^ distinguished company at the Crystal Palace in 
January, 1882. 

About 150 tons of siuh jiaint were used on that and 
the building of the Fisheries, Health, and Inventions 
Exhibitidns of lrf&3'4 -5-6. Many small fires occurred 
at these exhibitions, in one of which the contents a 
Sta^were destroyed :fnd the wooden floor burnt throi^ ; 

wooden partitions agains^ v'hich the stall stood, 
as well ^ the roof — both of which were ^vered with 
i^b^tos paint — were quite i^ninjured. , 

, 0ti6 other kind is called asjiestos-oil pai^t. This has 
.|>pth fire aid acid resistance, but 4s not absolu^y 
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It is, of course, in (he engineering and allied trades 
that most uses arc found for asbestos at present—in th^ 
shaped of numerous steam packings, jointings, rings, 
gaskets, tapes, washers, etc. ; and so effective has the' 
material proved that scarcely an engineering workshop 
now exists witliout tliis acce.ssory in some form or other, 
while to many it is absolutely indispensable, helpful as 
it is in numerous ways, and with new uses constantly 
being discovered for it. 

But there are almost unlimited openings for its adop- 
tion in so many other spheres where the mineral can be 
advantageously introduced, if not to the public at large, 
in whose daily life it should, and undoubledly will yet, 
form an important and essential factor. When one 
, reads of appalling fire disasters, one marvels at the 
delay on the ])art oi official bodies in seeking security 
while the real protection is already at hand in the 
shape of asbestos — Nature’s own preventive from such 
calamities. Ignorance of the remedy may be the public's 
excuse for not adopting this natural fire-guard ; but no 
such excuse can hold good with governing corporations, 
who must surely be well aware of its great advantages 
and ought, therefore, to educate the people to a proper 
understanding of its capabilities and advocate its liberal 
use in domestic life. And with regard to our theatres 
and other public buildings, it should be compulsory for 
I their owners or those responsible for^the public safety 
to properly and fully afford^ protection from the spread 
of jfire as much as possible by employing plenty of 
ai^stos wall-panelling, partitions* door-linings, uphol- 
stery, curtains, etc. If this were done, an outbre^ of 
fire could Ifot spread with much speed (if any), nor to 
any considerable extent ; ^nd the feeling of security 
arising from, a common knowledge of these precautions, 
wdald ensure unanimous discipline and^w/w shoi^ 
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eroergepcy happen, and the present-day prevailing 
jerref and insane stampeding wmild l)eanne quite ex- 
tinct, thus minimizing the risk ot fatalities, and pr5l)ably 
making the loss of life something of a rarity on such 
unfortunate occasions. 

I have from time to time in the Press persistently 
and strongly urged a more universal and general a(l(»p- 
tion of asbestos, and I am persuaded that once public 
attention is directed seriously into this channel, and 
becomes better acquainted with the jieculiar jiroperties 
of the mineral and its innumerable uses, the desired 
result will quickly follow. The sooner the better, of 
course ; though I fear the day is disl.int yet, for people 
seem lamentably in the dark concerning the subject — ^a 
great portion of the public has never heard of asbestos, 
I believe, and I have actually been asked if it is a 
species of fish ! 

Illustrative of the importance of asbestos ceilings and 
wall-panelhngs in private hous<js, the follow-ing account 
of a New York fire is interesting and instructive — 

"Through the use of asbestos ceilings in a model 
tenement house, thirteen f.tniihes weie able to escape 
from a fire that broke out to-day on the lower floor. 
The smoke blocked the front and rear dporways, and 
the tenants ran to the roof, wiiere they remained until 
the firemen arrived. The fire wa^ easily confined to 
the ftoor on which it originated through the imbihiy of 
the fiames to burn the ceiling, and the damage done was 
trifling. The use of aslxjstos in the construction of yie 
house was an experimtintal measure, but its wcjrlh waJ^ 
manifestly proved to-day that it has been suggested that 
the Munidpality should pass an ordinance cogfix:!lling all 
houses in the future to hav^ simiku-ly nyule ceilings." 

With which expression of ^opinion the, reader will 

doubtless ag^. 
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Holkham Hall, the famous old Norfolk ipahsion, 
which enjoys a reputation for its fireproof construittion, 
has r.^ver been insured, for the very good reason that 
it will not hum ! Three times has fire broken out there, 
but on each occasion only superficial damage to the 
fiirnilure has been done. 

As a decoration asbestos has never been properly or 
fully recognized, but it deserves much more prominence 
than most other materials in this direction, for not only 
can very handsome ceilings, walls, etc., be manufactured 
from it, but such are distinctly economical by reason of 
their great durability and, of course, a sure protection 
from the risk of fire. Numerous outbreaks of fire in. 
buildings so equi])ped have been promptly checked, and 
one particular instance conclusively demonstrated their 
efficacy. A fire occurred some years ago during the 
decoration of the Burlington Hotel and Restaurant, 
Dublin, with two hundred panels of these asbestos wall- 
panels. While the ceiling for the principal room was 
still on the premises of the decorators, their workshop 
accidentally caught fire and was completely destroyed ; 
but next day was revealed the fact that, although 
everything else had been obliterated by the searching 
flames, and e^ven the solid metal pillars had been melted, 
the asbestos ceiling remained quite uninjured, and it 
was shortly afterwards fixed up as intentfed at the 
Burlington Hotel. 

Now, this was only piu-t of the severe test which this 
rCjinarkable ceiling was eventually destined to undergo, 
^ about a year later a fire broke out in the Burlington 
itself, when the asbestos ceiling was again in the thick 
of it. coating of paint with which it ' had been 
covered wlien,,put up was burnt entirely off, leaving the 
asbestos in its natural whiteness, ejtcept where blackened 
by smoke. The flames could not penetrate the ceiling^ 
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AN ASBESTPS CEILING PANEL 
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into the room above, and only found their way upWard 
through the staircase leading directly from the ‘6ar. ^ 
Had tf^e ceiling not been protected by this asbestos 
decoration, the fire would, of course, have rapidly passed 
tliroiigh it and probably ignited the whole building. As 
it fortunately happened, however, the check thus given 
afforded ample time for the fire brigades to stop the 
threatening volumes of flame and for the inmates to 
escape unhurt. 

A glance at the accompanying illustration of a speci- 
men asbestos ceiling-panel suffices to satisfy the most 
fastidious that these can be made really artistic and in 
exquisite taste. 

Similar fireproof panelling is now extensively used in 
, shipbuilding— many have been adopted by the Royal 
Navy’s battleships, as well as those of foreign navies — 
roofing and flooring to railway carriages, etc. The 
London Underground Railway, and Central London 
(“ Tube ") trains have for a long time been lined with 
such fireproof panels, which assurance the travelling 
public will doubtless be comforted to know, as the 
possibility of a fire on one of these crowded trains in a 
tunnel would be a terrible disaster indeed. Only a few 
years ago this danger was real, but to-day the wise 
precautions mentioned make the probability of any 
serious outbreak remote. 

These artistic decorations (in great variety of design) 
were invented, patented, and first introduced by the 
United Asbestos Company, who may properly be called 
tk4 pioneers of the whole asbestos industry. o 

Asbestos forms a , principaU part of the insulated 
magnet^ ‘ffieproof and waterproof cable for islectrical 
purposes invented in Ame^-ica a short time back, by 
means of wluch fires such as occurred on the Paris 
Efectric Railway*' and electrocution accicknts through v 
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overhead-tramway wires are rendered impossible. Under 
this system of insulation the method employed is to 
pass the wire through a solution of asbestos afld other 
adhesive materials, when a covering is formed flexible 
as well as waterproof, and it will stand a red heat 
without the insulation breaking down. 

An enterprising Englishman succeeded] in going " one 
better " by making the whole cable vermin-proof (of 
much importance, as rats and other jiests eat and des- 
troy ordinary cables); but, owing to the cliaractenstic 
British aversion to anything new and untried, this, 
improvement was not enc<niraged and failed to find 
recognition in this country. 

The uses for asbestos in connection with electrical 
engineering are usually in the form of paper, for dynamos^ 
tubes, for electric-light leads ; putty and cement ; mill- 
board (rigid), for switchboards, etc.; twine and thread, 
for covering wires ; fireproof paint, for jirotecting 
woodw'ork, troughs for leads, etc. ; and a sp(*cuil kind 
of glove, lined with india-rublxT, is made for the use of 
electricians to prevent the possibility of .shocks from 
** live wires, etc. 

It is possible to make a good insulating conijiosition 
by adding very fine matter, preferably waste sand from 
glass works, or the fine slimes fioin the cruslhng and 
washing of ores, such as quartz slimes from gold quartz, 
to molten pitch,, the mineral matter passing through a* 
sieve of 130-150 wires to,the linear inch. When the 
powder is stirred in with difficulty, ordinary field {and 
may be added, and n^neral matter of ever-increa4hig 
size of grain stirred in until th^ mass conyiins 10 per 
cent, or* less of pitch. This material can cast into 
troughs for containing bane or covere(> conductors, or 
the i^terial poured in rouifti#such conductors contused 
injtrS^hs #r pipes. Also it can be u.stnJ to replace tlie 
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wood surrounding conductors. Admixtures of pitch; 
resins, tprs and oils, thickened with this finely-powdered 
mineral,' Can be used for coating flexible conductors, a 
coating of any degree of hardness being obtained by 
regulating the temperature employed and the amount 
of mineral added. The layers of this insulation can be 
separated by layers of dry or impregnated fibrous or 
textile envelopes, or by metallic envelopes. These mix- 
tures are prepared so as to flow readily and without 
contraction on cooling, and are suitable for filling joint 
( boxes, or for coating fibrous or textile materials, and 
for waterproofing non-conducting wrapping materials. 

Another method of non-conducting covering is in the 
form of tubular braiding, suitable especially for house 
tVires, leading-in wire, telephone cords, etc. Two 
threads, or two bundles of more or less parallel threads, 
termed “ fascicles,"' are woven into a long narrow strip 
of fabric, one of the fascicles forming the warp and the 
other fascicle forming the woof. The tape thus formed 
is cut into lengths and impregnated or treated with 
insulating and waterproofing materials in the usual way. 
Two or more of these tapes are passed together with the 
electric conductor through a cable-braiding machine, 
forming a tubular braided cover on the conductor. 

For furnacemen and those occupied in glass-making 
and other dangerous trades where there is exposure to 
great heat, complete asbestos outfits art made, consist- 
ing of jacket, trousers, boots^ gloves, helmet (or hood), 
aprdhs and face-masks with mica windows. 

With such clothing, fire may be absolutely defied ; 
and I am .surprised that a few garments of the ^nd are 
not kept in Reserve at hotels and other public buildings 
for emergency dse. They afe not ciftn^rsome, heAvy, 
nofi costly, so there is also no reason why the public 
generally should not keep them in readiness at honie. 
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boots/' or leggings, are perhaps rather clumsy in 
appearance ; but nobody could reasonably be critical of 
them if they served the purpose of enabling a person to 
walk safely through the 


flames. The whole outfit 
for a furnaceman, or fire- 
man, would weigh from 10 to 
12 lb., according to texture 
of cloth used ; and the cost is 
about equal to that of our 
ordinary suits of clothes. 

There are numerous other 
articles made of asbestos 
especially for domestic pur- 
poses, quite simple as well as 
inexpensive, such as mats 
(for stoves, irons, etc.) ; 
ropes and rope ladders (for 
use as fire-escapes— most 
essential in every house- 
hold) ; screens for fires ; 
putty, cement, and even 
soap (for cleaning utensils), 
etc. Yet how many private 
houses are equipped with 
thcfe things ? Personally, I 
know of none where such 



necessities can be found-r* Fig. ll 


Fimarily, as J staled ^ hrepkoof manS 
efiwnere, to the prevailing • 

prance of asbestos on the part*of the pub|i<; generally. 
Very few houses utilize even such commifti necessaries 


as fire-guards, more especially in the •poorer districts; 

henc^ we frequently read* (if childrea being burnt to 

• * • 
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At the inquest on a little girl who met her deith at 
Camdeq, Town, London, entirely through the absence 
of a firft-guard, the St. Pancras coroner, Mr. Walter 
Schroder, on learning that a bit of live coal flew out 
of the grate on to the child's clothing, confirmed my 
contention that not half enough fire-guards were in use 
— especially in houses where there arc children. Legis- 
lation should, I think, make it a criminal offence on 
the part of parents and guardians to neglect this pre- 
caution. The child’s mother pleaded that she could not 
e afford a fire-guard, but Mr. Schroder reminded her that 
capital fire-guards could Ixi bought for Is. or Is. 6d.— 
lasting a lifetime with ordinary care. “ To their absence 
is (lii(‘ many deaths,” he said, and then added the 
startling official statement that “in 200 cases which 
have lately occurred in Central London, in which 
children have ken fatally burnt, I find that in only 
one instance was a fire-guard provided*' 

Surely such appalling statistics are a public scandal 
and warning, and their significance should stir the whole 
community into serious and immediate action. 

The above incidents took place in 1904. How many 
more fatalities of the kind have happened since then, 
I wonder ? T!ie question of minimizing the risks of 
fire is of national importance, making it the duty of 
everyone to assist in the solution of the problem ; it 
' is in both senses a “ burning ” question I And when 
the remedy is offered us, as fit is to-day, in the form of 
usetUl, ornamental and economical decorations for our 
ho^Ues, it is truly surprising if people much longer c6n- 
tinue tolet;afing unnecessary danger or ignore the appeal 
of asbesftis. 

In reply to the objection^ of those who fear asbestos 
I fire^-guards might be cumbersome or unsightly, I need 
only refer to accompanying illustration of a^ particul^srly 
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us^! one (designed by the writer), showing the com- 
bination of three articles in one, viz., fue-scroen (asbestos), 
fire-irons-rest and tlower -stand. The aim lias^becn to 
produce a liglit, pleasing, and artistic effect. 



ASBESTOS •riRK-SCREE.V, FI.OWEK-Sl AND AND 
FIRE- IRONS R1-:ST 

•In the building trades aslx^stos figures largel^ for 
roofs, walls, ceilings, floors, eic., in the form of fire- 
proof and weather-pro(if cement, slates ^enormous 
quantities of these are being employed), tiling, pipe- 
covoring (effective proteAion from Jrost), as felt (for 
lining flodts, walls, etc., to deaden sound and pret^ent 
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draughts), paints, asbestos “wood,'* wool, “leather/' 
etc. Cloth is also used as a walMining or covering in 
some ftieatres, where official regulations require it, and 
in the production of theatrical scenery generally. 
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ASBESTOS FELT 

For safety drop-curtains for theatres, asbestos cloth 
has become universally adopted (about 1,000 of these 
are manufactured annually), the largest of the kind in 
the world being that at the New 
York Hippodrome, I believe. 
They are extraordinarily durable, 
the curtain fixed up at Terry's 
Theatre, London, over 40 years 
ago being still intact to-day. 

It is also possible now to fire- 
proof tapestry, curtains, uphol- 
stery, etc.^ by treating them with 
^n asbestos solution. The manage- 
ment of the London Alhambra 
a few years agOohad the whde of their stage properties 
used in the ballets so treated— and even the ballet;, girls* 
costumes were fire-proofed 1 Whilst experimenting, t|w 
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ASBESTOS YARN 
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shavings of treated timber were found to be quite 
immune, proving the liquid’s penetrating power. At 
the request of some of the audience, one of the*' sky 
borders ” placed for the evening's performance was 
lowered into a row of naked gas-jets, without suffering 
the least damage. 

One satisfactory feature was the fact that the cost of 
the treatment only equalled about 5 per cent, of the 
cost of the entire product ion—probably all covered by 
a substantial reduction in the insurance premium. 

The ex-Kaiser possesses (or formerly possessed) a 
portable asbestos cottage, in which he resided when 
taking part in military manoeuvres. .It contained a 
reception room, the ex-Kaiser’s bedroom, and bed- 
rooms for the staff, as well as a bathroom. It had 
double walls, hot air circulating between. The cottage 
required only three hoius to erect. A pumping and 
filtering engine on wheels enabled water to be laid on 
with constant hot or cold supplies. 

Over 30,000 tons of asbestos paper are used in build- 
ing construction alone yearly, and with a proper regard 
for life-saving on the part of municipal authorities and 
governments, this output would total hundreds of 
thousands of tons per annum. • 

Flooring tiles of asbestos are preferable to others in 
many ways. They are impervious to heat and water,^ 
^d tteir elasticity is equal to that of wood. Tliey 
4iave the hardness of cemeqf, greater durability than 
asphalt, are light in weight, and a non-conductor 
^un4«; also they do npt crack or bend, and show 
gr^attf resistance to wear than stone. ^ 

^bestos bricks have been subjected to many stiingent 
tests and shown remarkable results. One «ide of a 9-in. 
partitio^j was submitted for aa hour to, a temperature 
W 24)50® Fahrenheit. The material was not the least* 



48 


ASBl-STOS 


aff(Ttc(l, wIllJe tli(‘ i('in|)(>ratiirc on tlie otlier hiTle^of* the 
parti/ loll never la'ai'lied sntt'kient Iieat to ignite a match 
held ’against it ! 

I should like to see asl)estos employed in the con- 
striidion of every building throughout the Kingdom, 
1)(‘ it theatn', inuseiim, asylum, or private residence. 



Fig. 15 , 

A HOUSE TH.W WILL NOT BURN 

J A [xiit.ililc (.iu.i(,v. iM<|)tntii-i<n>in. be'driMitW'. aiid bathroutn. 

I Hmll I'litiri'lv ol .laii-stnv, with d'Uihlc walls, hut-air orfulatmff between. 
Oiilv ri'qiiin-s tliKv hnurs In I'rrct, ♦uid onf* hour to take dowU*l5r 

Iraiispoitaniiti 

*. f • 

Or, fdilifig that, on the plea of insufficient means 

among the ‘middle and* poorer classes, asbestos fire- 
^joroof paint slK^mld ccrtauily supersede ordinary paint 
in the interior decoration of houses, anTl it should bl 
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made tcdhipulsory for citlier landlords or tenants to 
adopt such. ^ 

I apj^end an instructive statistical table of the wiVld's 
fires at theatres during a jx'iiod of aliout 12 years, 
which should be ample e\idence of the great risks we 
run ; and I venture to asseit lliat, had each of the 
buildings in question lieeii adequ.itely fireproof in con- 
struction, not only would their loss and damage have 
been diminished by at least 75 jier cent., but 95 per 
cent. — if not the whole- -of the lives would hav(' been 
saved ! Stam]iede, of course, accounts for the greatest 
mortality in such disa^tiTs ; in tlu'atres that would not 
butn, there would be a sense ot secuiity and c«)ns('quently 
no stampede — 


Thcalrcb. 

Theatre des) Arts, Roudi 
Chinese Theatre, San I'raiu iv . 
Circus Theatre, Madrid . 

Mrs. Conwiw’s Theatre, IJrooklyn 
Kronstadt Theatre 
Opera House, Niu* 

Ring Strase Theatre, Vienna (ir<>n d 
not let down) .... 

Briggs’s Theatre, Moseow 
Temporary Theatre, Pervis 
Theatre (iovi Sanuki, Japan 
Tinnevtdly, India .... 
Temple Theatre, Plnladelphia 
Op6ra-G)raique, Pans (oilirtal o jiort) 
Exeter Theatre .... 

Grand Theatre, Islington . (univ 

^Iton ^leatre ... 

Varieties, Madrid . . , 

Theatre RoyaK Blytii 
Union Square Theatre, New York 
Music Hall, Leith . . • . 

Oporta^Thcatre . * . 
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As these warning lines art? being ptmntd, the news- 
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(luring tlie Joan of Arc celebrations, 1st Jun^ 1919. 
A cincnialograpli jx'rforinance was given as part of the 
festTi/al in the hall of St. Madeleine at 4.30 in the after- 
noon, and \v,is attended by 4,000 spectators. Fire 
broke out in the operator’s box, when the huge audience 
was seized with panic, resulting in a large number of. 
casualties, including about eighty dead, fifty-three of 
whom were children and twenty-one women. All died 
of suffocation, etc., through being trampled under foot ; 
no casu.'dty w.is reported as directly caused by the fire 
itself. 

Tlie Daily Telegraph, of 10th January, 1912, published 
a v('iy interesting record of London fires during the 
year 1911 (which year is said to have broken all previous 
records), showing that there were no fewer than 4,450 
outbreaks of fire in the Metropolis, involving the loss 
of 120 lives, to say nothing of a very large number of 
injuied persons. Many of these fires were, of course, 
only small affairs, and some on commons and open 
spaces ; but think of the enormous damage to property 
the majority must have entailed. Moreover, the im- 
mense, and constantly-increasing, public expense with 
regard to fire-brigades is considerable, including the 
cost of keeping appliances up to date in the way of 
expensive motor fire-engines, etc. The personnel of the 
_ fire brigades, too, is ever growing, wliereas, by nunimi*- 
ing risks as I have endeavoured to .show, all this ought 
to be gradually decreasing. In 1878 the personnel of 
tjie London file brigades consisted of 420 officers and 
%nen. In 1912 it had grown ^o 1,380 officers ant^men, 
while to-day the figures must be even higher. 

Thd question of preventing the frequent serious out* 
breaks of fire- in the bunkers of ocean liners was raised, ^ 
some years ago, whendhe subject of the best mea^/ 
‘caused some ciintroversy, asbestos at that tima 
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being regarded favourabl}^ by many. Professor V. B. 
Lewes read a paper before the Brilisb Association, at 
Cardiff, on the ” Spontaneous Ignition of G)al." ex^es- 
ing the opinion that bunker fires were solely due to the 
rise of temperature through the bunker bulkheatls being 
too close to the hot-air upcast shafts tnuu the boilers 
and furnaces, and suggesting as a remedy the const] no- 
tion of a thin water jacket bctwet'ii the sm(»ke shaft 
and the bunkers. The company assembled were in 
general agreement with these views, but a few months 
later the matter was discussed in the columns of En^incer^ 
ing by practical experts, clearly showing that far better 
results, economically and practically, wen* to be obtained 
by covering the uptakes, funnels, and bunkers with 
asbestos. The asbestos lagging on the uptakes occupied 
no more space than that usually required for air casings 
or baffle plates ; and being applied directly to the funnel, 
of Course, kept the heat in the funnel, preventing it 
from reaching the bunkers, etc., where it is a danger. 

One writer, criticizing Pr<Tessor l>ewe^'s jnoposal, 
commented thus : “ If it is true that Professor Ixwes 
suggested fitting water jackets to protect steamers' 
bunkers in order to prevent the coal from catching fire, 
it clearly shows that lie has not had th(v experience 
which is required to deal with this very important and 
dangerous risk. It is not stated wdieic he would fit the 
^ter jackets, but I presume, owing to the very irregular ' 
form of the uptakes, and tlip enormous expense and 
difocuity there would ^ in fitting water jackets round 
them,*that the jackets w^uld have to lx* fitted to the* 
bunkers themselves. Unless the .water jackets are 
applied direct to the funnel and uptake, the htlf^’ould 
ifotbe confined, and the inconvenience of tlie heat would 
ned be ipmoved. In most steamers t^|cre certainly 
Ifonddnot be ^om to fit water jackets independently* 
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of the bunker plates. If the bunker plates not* 
used to form part of tlie jackets, there woulfl have 
to an additional thickness of plating, incurring addi- 
tional weight. If the bunker plates were used to form 
part of tlie jackets, tliey would have to be made water- 
tight, and the first time the bunkers were filled the 
joints would be started and the water would leak out, 
liecause, unless tlie bunker plating were increased con- 
siderably in thickness, or even closely stayed, it would 
never stand the violent shocks to wliich it is subjected 
when coaling. It is not stated what water it is proposed 
to use for this purpo.se ; if salt, the jackets would soon 
be filled up solid ; if fresh, then eva])orators, etc., 
would be required to supply it. Any experienced man 
could see at a glance that water jackets are impractic- 
able. . . . The heat from the boilers, and particularly 
the uptake and funnel on the one side of the bunker 
plates and the dtimpness of the coal on the other, lead 
to very rapid corr()>ion of the bunker plates. All ex- 
perienced niiu-ine engineers know that unless these parts 
are preserved by frequent cleaning and coating they 
corrode very rapidly ; to add a water jacket would be 
increasing the mischief enormously. Any reasonable 
steps which can be taken to reduce the rate of corrosion 
and the present necessary amount of chipping and 
coating of the bunker plates must Ixi an advantage. 

‘ Lagging the uptake and the funnel with asbestos must 
prevent a large quantity of the heat from getting at 
tjje bunkers, and consequently tend to reduce the rate 
^pi corrosion ; this I consider the Ixjst method of (dealing 
with the difficulty, and I have obtained very good 
results^ L^m it. 

“ The ciiicf engineer of^one of the steamers under my 
care frequently reported ihat his bunkers had been on 
..fire, and though the fires were comparatively' small, a> 
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• coil^siderable amount of coal u.is \sa>tc(l, and I liad to 
make costly rcpaii^^. Owin^; to tlio donkey boilt'r Inang 
close to the main funnel, the heat of ihe latter i entered 
it almost impo'^dble to clean the loiiuer at the pTopei 
time, viz., at sea, consequimtly I luid the uj)lak(‘ and 
funnel la^^ged with aslx'sios, and up to the )>resenl have 
received very ^at isfadory re])ort'^ hoiu tin' < hief (•npine(‘r. 
He states that no lurthei lues ha\e oecuru'd, and that 
there is a great dilfereiKi' in the trin])(iaiuie, so much 
so that the captain has lamiarked the ahseiue of the 
intense heat which ])r('Viously es(aiH‘d lioin the ven- 
tilators over the boilers, and the (.hicf engineer also 
reports that the (hmkey Ixalei (Mii imw lu' ( leaned with- 
out inconveiiieiue. I think the re is now .i t oni|)ai atively 
small chance of fuither trouble, and I eXju ct there will 
be a reduction in the lati* ol deterioration ot the bunker 
plates opposite thesi' jiaits." 

This was a piaMt}’ good cast; for asbestos, as well as 
effectively disjiosing of the wat(‘i-ja( ket theoiy. 

The whole discussion was iinallv <leall with by the 
general managei of Tin I’lnted Asbestos ( onqiany, in 
a paper which he read at a meeting ot ihe fiistilute of 
Marine Engineers, when he was able to lefer to the 
successful use of asbestos supplu <1 to the Ailiniralty and 
the mercantile naw for bunkers tr(mi tiTne t») time ; 
and in consequence of its ext< nded.adoj»tinn, I believe 
bunker fires are considerably tew«i than liitherto. It* 
Is an important m.itter, of course, and, apart from the 
damage resulting from such tires, ihtre the difficulty 
of having to combat the fire while going at full sj)eedt- 
admitted to have oftefi Injen accomphshed at sea 
without tl^ passengers on l>oard thT* steamer [invmg any 
knowledge of what was ha]>j>emng ! 
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Miscki LANEous lIscs for Asl)cstos— Safety-lamp Washers — 
Limp Wii,ks -Cold Insulation—" Ashestic ’’ — China Clay 
—Cord and Twine — Ashestos-Leather- -Automobile Tyres 
—Thread — Ropes — Rope-Ladders- - Tubing — Gloves — Leg- 
gings — Aprons — ITitty- -Fuel- -Filter Cloth — Waterproof 
Asbestos Cloth — Household Ai tides — Documents — Tapes- 
tiies— Vaiious Methods of Insulation 

As previously explained, constant experiments are being 
made with asbestos and new uses frequently discovered 
for this wonderful mineral. It is employed for filtering 
water, oils, jicids, and wines ; and I have heard of its 
being utilized, in the form of cloth, for the purification 
of the atmosphere 1 

Large quantities of asbestos washers are used in 
miners' satety-lamps, and these have to be of the very 
best quality material, for any defective material might 
result in explosions and great loss of life. 

A lamp-wick, composed principally of asbestos, has 
been used, but by many is not considered satisfactory 
by reason of its interference with the proper flow of oil 
by capillary attraction. 

A good fire-extinguisher, or cover for smothering fires, 
applicable also as a garment for protecting the person, 
or as a rug, bed-cover, or carpet, consists of an asbestos^ 
fabric, nearly or quite airproof, with an eyelet or 
suspending ring in one corner. 

^ ‘Asbestos cloth is being largely employed in- the 
automobile industry : also for large mangles in liotels 
and st^^tA laundries, as the constant dampness has no 
effect on it. 

For cold insulation and for covering brine and 
aflimonia pipes,' in connection with refrigerating plants, 
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aslxl^tgs is excellent ; while asln^stos mattresses are 
fouiTd indispensable to locomotive engines in protecting 
them from loss of heat and excessive fuel consinjtjition. 
Its use for the lining of brake bands and blocks fur 
hoisting engines and gravity incline drums is acknow- 
ledged su|Xjrior to any other brake lining in existence. 

The stove ami range industry utilizes immense 
quantities of asbestos millboard, for lining oveiwloors, 
washers, etc. 

What is known in the trade as “ Aslxstic " is really 
the residue or refuse of the mines, a kind of librous sand, 
which, mixed with 10 per cent, of caustu' hme, makes 
an efficient firejirouf wall plaster, tor either insuk; or 
outside work. It ha^ a inaiked snund-<le.i(l«Mnng effect, 
making it particularly suitable for nianv puijxtses, 

China clay i^ much used in (onjunction w'ith the 
powdery forms of asbestos to manut.ictuK* a mnnlK'r of 
the cheaper articles of domestic use, where high qu.ility 
of material is not essential. 

A strong, hard cord or twine i^ made from good 
quality fibre, for use in suspending metals, retorts, and 
crucibles in cont.ict with fire ; aKo foi use in (iunnical, 
glass and printing works. 

There is also a splemlid imitation leatl^er made* from 
asbestos, closely resembling leathei in apix-aranee and 
characteristics, but waterpioof and fireproof. For cer- 
tain •purposes this IS tougher than and jireferable to 
the real'article. Known in the trade as “ Dfjllerite " 
(as made by Deller's Aslx‘stos Co.), and " liestoi ike 
(asjTiade by Dick’s Asl:j;stos Co.), this is a combinaiWn 
of pure asbestos fibre and \ail(^nized rublxr, in the 
course of manufacture subjected to enorim#fc*|^ressure. 
The exact mixture of mateiyals and prcigesses of manu- 
facture are known only to4lje makers, of course, and 
vaiy accordkgiy- It is usually red in colour, but &tn 
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be made almost any required colour. The maleiial 
forms excellent joints for steam (wet or superlleat), 
wate/^ pressure, ammonia, oil motor and all internal 
combustion engines. 

A new automobile t)n-e has been introduced consisting 
of rubber with insertions of asbestos cloth, in place of 
the usual duck or canvas, with an outside covering of 
asbestos, forming a durable and practically non-punc- 
turable tyre. 

As a steam packing, asbestos is admittedly the ideal 
material for cither high or low-pressure, resisting heat 
without charring, expansion, or contraction due to 
changing temperatures, unaffected by continual exposure 
to moisture or oils, and proof against rapid deterioration 
by friction or the most severe service. 

Numerous special uses for asbestos, either by itself 
or in conjunction with other suitable materials, are 
included among the following manufactures, employed 
daily in various trades— 

An extra fine asbestos thread, hjird spun and very 
strong ; suitable for sewing materials exposed to heat, 
acids, etc. It is usually supplied in 1 lb. balls, like 
balls of ordinary twine. 

A strong fire and acid-resisting cord, in 1 lb, balls, 
made in diameters of yV in. to | in. 

Powerful asbestosVopes, fitted with hooks and swivels, 
for fire-escapes, etc. These are m^de f in. diaineter 
(weighing 4f oz. per foot) and 1 in. diameter (weighing 
5|j oz. per foot), and possess the remarkable tensife 
SPvrength of 2,000 and 3,000 lb, respectively. 

Asbestos rope-ladders, for escape from burning 
buildings.* , 

Asbestos v'oven tape,, for acid-tank joints, 

Made in widths from \ in upwards, and in any tljdckneA 
from A in. 
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•A^)e«tos woven tubing, specially adapted for cover- 
ing rollers in printing works, and to resist the ac^jon of 
acids. These tapes and tubings are usuall}^ only 
manufactured from tlie h\st qualities of asl>estos— 
Italian and Canadian. 

Asbestos gloves, for furnacemcn, etc., knitted, either 
with fingers and thumb, with thumb only (called “ bags”), 
or as gauntlets 24 in. long, with or without thumb. 

Asbestos knitted leggings, about 28 in. long, with 
flaps to overlap the front of boots. 

Asbestos cloth aprons, for furnacemcn, pudtllers, and 
others, with covering for the chest, sjiouldcr and body 
straps. 

Asbestos ” carded ” fibre, for making gaskets. 

Asbestos putty, for use in lieu of red le..d, etc. Quite 

fireproof. 

Asbestos cement, for protecting conductors in electric- 
light installations, and in chemical works, and for retort 
and other joints. 

Asbestos fuel for gas-stoves— the familiar egg-shaped 
perforated fireballs, consisting largely of china clay. 

The long, silky, Italian fibre (known as ” floss ” fibre) 
fOT gas fires. 

Asbestos building felt, or sheathing,* made from 
asbestos fibre, and used as a lining for floors, partitions, 
etc. Usually supplied in 80 Ib. rolfs, 30 in. in width. • 

AslJestos millboard tubes, for electric-light leads, etc. 

Asbestos filter cloth. Tikis is adoptal largely for 
household and main .supply water filters, its pecuUir 
qual^jes enabling it to vrithstand the action of alkalie^ 
and acids ; consequently, it is very extensively em- 
ployed for filtration everywhere. When foifled?it can 
bo very easily cleansed, eithei^by boiling v^icr or steam. 

a]^ adaptable to vailous other. uses, such ^ 
'llre^eeiis, furnacemen's aprons, leggings, firemen's 
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clotliinf', i^lovc^, etc. Usually made in widtl^ ’of 
25 in., 36 in., and 40 in. 

Asl)fst()s fireproof and waterproof cloth— known as 
" F. W." cloth. This is extensively used for tents, 
sho]) and machinery coverings, etc., and is readily 
recognized by its light green colour. It is rendered 
water anti weather-jiroof by a special process, and 
ensures safety in camps or other places where there 
may be proximity to naked lights, sparks, etc. Car- 
men, motorists, etc., find it a splendid protection against 
rough weather. 

In the domestic household the mineral, in various 
forms, can be used for table-covers, stove-mats, table- 
mats, tlat-non holders, rugs, gas-logs, and fibre for 
grates. Trinket-bo.xes, deed-boxes, in fact any box in 
which one keejis valuables should certainly be made of 
asbestos, as the fire fiend often proves a worse enemy 
than the enter])rising burglar. Made of extra stout, 
hard asbestos millboard, and coated with asbe.stos fire- 
proot paint or enamel, affonling opportunity for artistic 
treatment, (nie would possess handsome miniature 
fireproof safe deposits of real service in emergency. 

And there is no reason why ladies should not indulge 
in the pleasing pastime of painting and ornamenting 
their own fancy boxes, book-cases, desks, etc.^ with 
fireproof paints. It would then in time become such a 
fascinating hobby— almost a habit— to decorate our„ 
belongings in the manner suggested that we should soon 
ha/e a sense of security in the knowledge that our 
things throughout the house were non-infiammabJ«. 

In view of the high premiums charged by the insur- 
ance ct^Vpanies on valuable art collections, ^it should 
particularly interest connoisseurs and collectors to know 
that they could obtain a substantial rebate by t)^e more 
liberal use of asbestos to protect their tieasures-cand ^ 
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at tUe feme time have the personal satisfaction of feelinfj 
secure against the ravages of fire. Asbestos miliboard 
alone is, of course, scarcely strong enough to nial<c into 
large boxes, but serves admirably foi lining the inside 
of a box (metal, for preference) ; ;ind such may lie 
confidently reliecl upon to protect their contents several 
hours in a conflagration. A jiieci* of asbestos millboard 
even jV of an inch thick will resist the Haines effec- 
tually for over two hours, and thicker sheets much 
longer in proportion. A good-sized tin box lined with 
asbestos and shelved or divisioned can be bought for a 
few shillings, so that he who hesitates deserves to be 
lost. 

Numerous outbreaks of fire are caused by the fu.sing 
of electric-light wires — usually ignition oc( iirs just above 
the glass bulb. It cannot Ik* too generally known that 
an important and ingenious little asbestos and metal 
clasp preventor is made and sold by Messn,. Veiitys, 
Limited (the patentees), at a low piicc*, and thousands 
of this contrivance are now' adopted in olfices, shops, 
etc. 

Some other domestic uses for asbestos include cur- 
tains, screens, iron-holders, knitting yarns, ajirons, 
mittens, torches, fire-lighters, stovi* jiolislfbrs, and even 
baking powder 1 ^ 

Fo^ the preservation of public and other important 
•legal documents, asbestos pa|X‘r is admirably suited, 
and can be made with a fairiy go<Ml surface for writing 
upon ; but, unfortunately, up to the jiresenl wo hilve 
not Siscovered a fireproftf ink with which to meet tne 
occasion.^ In case of fire, such re(t>rds would obliter- 
ated, leaving us nothing but the bleached, l?lan^ paper 
to ga«e upon I • • 

Valuable tapestries in our •national ♦galleries ougjij 
certainly to dfe rendered firepr<Kd by treatment with the 
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liquid asbestos solution referred to elsewhere, and { aSn 
surprised if this precaution has not been taken ; and 
our fu1*ure artists in tapestry should employ fine asbestos 
thread in their work — it can be dyed in various colours 
like ordinary tliread, and would endure the test of time 
far better than existing works of this kind appear to 
have done, 

Yarns, fabrics, or gjirments, etc., may be made fire- 
proof by treating with an inorganic salt of ammonia ; 
and the excess of the solution is removed by wringing, 
when the fabric is dried. Cotton, linen, jute, wool, or 
silk may be similarly treated with equal results, and 
the fireproofing solution may be added to sizing or 
finishing solutions. 

An excellent fireproof composition, specially suited 
for use in the construction of safes, fireproof rooms and 
buildings, consists of asliestos, blast-furnace dust, and 
Portland cement mixed with water and moulded into 
shape ; and it is applicable to compound safes composed 
of nesting-cases, etc., and can be so apphed as to leave 
strata between the cases. This material is stated to bd 
totally unaffected by thermite. 

Another capital method of insulating “ live " wires is 
to coat with tape, or canvas, which is subsequently cut 
into strips or tapes, with a layer of moistened borax, 
in which is afterwarcls embedded a layer of mica scales. 
A second tape or canvas is placed over the borax and . 
mica. After drying, the tapes are ready for use. Othtt' 
flefdble mineral material and fixing mineral matedal 
rfay be used instead of mica atiid borax. c'- 

A firepr^oof cement for repairing retorts and crucibles, 
and siifiilai^ purposes, consists of magnetite, china clay, 
barytes, sodium silicate, Water and borax, the usual 
^t^oportions being 25 part^ of magnetite and 7&o£ the^ 
remainder, which may consist of 200 cwt. china 
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100 (jwi, of barytes, 40 gallons of sodium silicate (100® 
Tw.), 24 gallons of water, and 28 lb. of borax. 

An efficient compound for fireproofing wof)d anci*simi- 
lar cellular materials is said to consist of a mixture of 
solutions of sodium silicate, chloride, and hydrate, in 
about the proporticms of 4 parts sodium silicate, 40® to 
50® BL, one part of sodium hydrate 26° B6. The 
resulting solution is reduced to about 20° B6. by the 
addition of water, and, when a denser solution is re- 
quired, more sodium silicate is added to this latter 
solution. 



CHAPTER IV 

COMPOSITE FIKl'PROOF MATERIALS 

U R A LITE — Asbestone — U acohte — Poi I ite — Decoli tc — Calbonite — 
Kvenk' - Asbcstihte - Vulcamto -Sihimmite- * Litholite 
— Koconslruction- Suf'^rslcil Reforms -Conirote Houses — 
I’ossibilitios of Coiitreto •Holism}' ICsseiUi.ils— Ventilation 
-Walls and I’apeis- -Wasliiii}'- -Central Healing— Smoke 
Nuisance The Remedy 

Closely allied to the asbestos trade are a number of 
synthetic fii’eproof materials of excellent qualities and 
special merits for various jmrposes, and some of these, 
manufactured by well-known British firms, liave served 
and arc serving important functions and becoming 
famous in all parts of the world. Prominent among 
these materials well worthy of description in a work of 
this kind arc Uralite/’ “ Poilite,” “ Decolite/' “ Asbes- 
tone," " Siluminite," " Vulcanite," " Litholite," and 
" Everite." It is a singular circumstance that they 
mostly terminate in " ite " or " lite," which caused 
Punch to facetiously observe that the W’ord " Uralite," 
for instance, \yas peculiar for a fireproof substance. 

Uralite, — This material is manufactured by the 
British Uralite Company, Ltd., from aslx'stos fibre and 
mineral glue by a patented process, aqd supplied in two ^ 
qualities— hard and soft. Jt is made in sheets up to 
6 fjj. X 3 ft., and in three colours, white, grey, and red, 
iiv thicknesses from in. to J jn. Its uses are numer- 
ous, primarily for roofing, ceilings, walls and partitions 
in all clisse^ of buildings, including chemical factories, 
explosive worki^ foundries, breweries, collieries, hospitals, 
electrical works, malt kilns, laundries, railway caypagcs; 
etc. As a fire-resisting and weather-proo4 materi^ it ' 
€2 
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has renown during; many \lmis' prartical trial ; 
and it is a f^ood iion-o»ndii( tor ot lu-at t>i clfi tncity, 
and unaffected l)v ‘‘Jid add liiincs. la.i btfddinj;; 

purposes it is abo ( »)n\(“nu‘nt , and can he itsidily fixed 
to tiintxT or stec*! Irainine A nn(,d)lr onl he l)inltline 
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of Uralite is the Pu-i J\'«vdiun, Gieat YaiiiKaitli, erec|c*(l 
sev6r;iil years ago by tlie,cnmpany. This, acroniinodr#- 
ing 2,000 j)ersons in the audit on;iin, was erected com- 
plete witfiin eight weeks. It has a sniai t, 
appearance, yet its stn^rngiU and dm ability witlistand 
the rough weather to which n js cxposc‘iJ by its position 
jutting wellfiut into the North Sea, 
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As Uralite does not expand by heat nor contract 
cold, it is not affected by climatic variations nor changes 
of teifjpcrature within or without, consequently is not 
liable to wiirp, shrink, or crack. Its weight is about 
equal to one-fifth the weight of iron. So far from 
deteriorating through severe weather conditions, it is 
claimed to be hardened and improved by exposure ; 
and it forms a good motor or boiler-house lining, or 
insulator for cold storage. It is in demand for the 
building of seaside and other bungalows, as Uralite walls 
keep the rooms warm in winter and cool in summer, and 
the whole absolutely waterproof. 

Such walls are particularly desirable in hospitals, 
asylums, sanatoriums, etc., as they may be fired for’ 
purification— -the most effectual method of cleansing 
possible. And their erection also dispenses with the 
cost and work of laths and plaster. Uralite is often 
used as a protective covering for existing woodwork, 
and for floors and walls round stoves, flues, etc. ; and 
it can be veneered, papered, painted, vainished, or 
scoured, it desired. It can be fixed either by glue, or 
nailed without splitting ; and sawn, planed, or rubbed 
down with glasspaper. 

Uralite is used extensively by the Admiralty, War 
Office, Office of Works, and other Government depart- . 
ments, as well as by hiany British railway, brewery and 
mining companies, in the erection of plant. It is eX*v 
ceedingly hard, as the writer discovered on testmg 
sairples. Repeated heavy blows with a hammer failed 
to' break or even dent it. * 

The material has been adopted in many important 
brewer ic:'. atid makings ; indeed for the latter it is far 
more suitable than plaster, v/hich so quickly deteriorate ' 
and peels off— failing dirocVly into and contaniinating 
the malt. Uralite, on the other hand, is practicclly 
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f iibd of (Juite light W(;ight (about 1 lb. per square 
loak^ Uralite a desiraWle roofing material, as letters 
some users testify. The Eiigineer of the Metro- 
pd^an jJauIway writes : " Tlic Uralite covefili^f to roof 
; of engine shed, which >j’a3 laid two yease ago, has, up 
thcupresent time, given %^isfactioi\ as a rainprej^f 
^ ^Vir^and if also appears to Resist the sulphur fumes." 
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The proprietor of an iron foundry : " I haij tlie 
Urulite roof you erected for us thoroughly examined, 
and lias every appearance of being a very durable 
jol). As you know, it is placed under very severe con- 
ditions, bejug exposed to acids, smoke, and the varying 
temperature of a foundry." 

Tlie Madras Boat Club’s annual report mentioned : 
" The material used for the roof, namely, Uralite for 
the dressing-room, and another form of the same patent 
substance for the other houses, has stood the test of 
monsoon most satisfactorily. It may be mentioned that 
our serangs did the whole of the roofing work without 
outside assistance, and that the economy in fire 
insurance alone is close on 41 per cent, on the outlay 

'file Engineer and ManagiT of the Liverpood Overhead 
Kailw;iy : “ 1 have severely tested Uralite, and found its 
fire and heat-resisting properties to be very satisfactory, 
and I intend to make still further use of it in this Com- 
pany’s trains, as I think, to be absolutely safe, the 
whole of the underside should be covered with Uralite." 

Messrs. Parnall Ik Sons, Ltd., Bristol : " You will 
be interested in knowing that we had a fire in our pack- 
ing department. We had taken the precaution of lining 
this depart numt with Uralite, and thus prevented the 
fire from spreading beyond the room where it started, 
and only trifling daiiSage resulted. Had it not been for 
the Uralite, it is almost certain that the whole of our 
narrow Wine Street premises would have l^een burnt out 
ant] the damage would have run into thousands of 
pJunds." 

Messrs.^ W. & C, Pantin, Upi^er Thames St., London : 
" We aiv phased to say that the fire did not aifect that 
part of the basement which 'is protected by Uralite, and 
that the machinery and^gbods stored there were not 
ifijured by the fire nor by the heat." 
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Uralitc is used by the Great Northern andXky 
Electric Railway for lining chambers containing the 
switch, gear on the trains, as well as to line the under- 
sides of the carriages, to guard against the spread of 
possible fire. 

Fireproof doors arc a Uralite speciality, made in three 
different styles, viz., " Warehouse," built up of two 
thicknesses of wood (cross-grained) with one thickness 
of Uralite between, and both faces and all edges covered 
with two thicknesses of Uralite ; " Uralite Armoured," 
similar in construction to the ordinary armoured door, 
but with the important addition of a layer of Uralite 
between the wood foundation and the steel sheeting ; 
and " Uralitc Ordinary," of similar construction to the 
ordiiKU’y panelled wood door, but with a double thick- 
ness of Uralitc forming the panels, and extending 
throughout the whole area of the door, the edges also 
being protected. 

In this connection it is interesting to record particulars 
of a fire test conducted by the British Fire Prevention 
Committee with an executive of distinguished architects^ 
surveyors, and engineers, on a Uralite " Warehouse "■ 
door. An extract from the official report reads : " In 
40 minutes a spurt of flame appeared on the north side 
at the joint between door and frame, about the centre 
of the height. It was about 8 in. long, and lasted for 
a short time and then ceased. At the conclusion of the 
test, viz., 90 minutes, the door and frame remained in 
position, and the external surface was not damaged; the 
d^or was slightly buckled." 

I 

< Observations During Test. 

2.45 p.m. The ^as was lighteU. - 
3. 0 „ Slight vapour or^sinokc coining through 
« ^ between the door and frame about top but 
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3.& f.n^. Cracking noise coming from door. 

3.25 • „ A flasli of flame appeared on the north .side at the 
joint between the door anci fiaiiic, about tlic centre 
of the height ; it was about 8 in long an(4*lasted 
a few seconds and tlien ceased 

3.45 „ Large quantities of vajiour or smoke coming thremgh 

joint almost all around the door 
4.15 ,, The gas was shut off and water apphetl on the 

outside of the door 

4.18 „ Water applied on the inside of door Test closed, 

Obshuv.\tions Aftkr 'I'kst 

The dcKir wa.s buckled ^ in outwards b« twe<n tlie bolls, and 
slightly less than that between the hinges I hr outtr thukuess, 
of Uralite was not damaged. 


Tempfuatuuks Duki.no Ti.si 


P.m. 

Pegrer'i hah 

P m. 

Pegt^'S 1 

2 48 

500 

3 50 

1,580 

3.0 

880 

3 55 

1.020 

3 10 

1 040 

4 0 

1,020 

3.25 

i.3(-;o 

4 5 

1.720 

3.40 

1,530 

4 10 

1,780 


Asbestone.” — This materi.il, known in the Irndc 
asjasbestos slate, is another si^oriahty rn.nnif.icturcd by 
the British Uralite Co. It is both liieproof anrl water- 
proof, very hard, duraldc, easily fixed, and economical. 
The makers claim for it successful comparison with 
ordinary slates and tiles, or even corjugated iron, 
for roof covering and with plaster as an internal 
lining. Unaffected by frost or In^it, it suits c^ild or 
^hot climates equaljy well, and once erected it dotjs not 
require renewing, painting,^ or any other attention. 
'*Asbestone*' is about half the weight of slates, anAit 
can he manufactured’in |hrce colours — light grey, slath- 
jDolcmr, and reel. As tiles it is cuj into sizes of 9 in. X 
‘ 9 in., 12 In. X 12 in., 16 in. X 16 in., 18 i».^>^18 in., 
tind 24 in. X 24 in., in. thick. In sheets it is made 
to 6^ft. X 3 ft., from’ /i to 1 in. thick. 

' , A^b^one is an excellent nmi-conductor of sound, aid 
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prnrtically indestnu'tiijk* so far as the weather^ c«n- 
cerned. ft b quirkly fixed to either wood or ftietal 
fraint^vork, and, unlike ])Ias(er, is quite dry at the start, 
enahhni; ]).i])ering or ])ainting to be done without loss 
of tune, and, l)einf( jH'rfeetly smooth on its surface, the 
filling in of (iMiks and other imperfections common to 
plaster ci'ilings is obviated. 



Fk;. 19 

PAVILION CONSIKI’CTLO WITH “ UKALITE " AND 
“ ASBI-SIONL ” 


Its lit^lit weight lue' the advantage of rendering mas- 
sive sui/efsvructures unnecessary, hence a very appreci- 
able saving is» effected in* certain buildings. There is 
also an absence of the iisuVil loss by breakages trans- 
port and fixing entailed with ordinary spates, often a ^ 




FIREPROOF MATERIALS 


71 


consfd^able and vexatious item. A building erected 
in a Very import ant. portion at Soulliampton was roofed 
with Asbestonc, and altlioiigli exjxKod to sto^a^ and 
rain during tlic process, not a single sheet was out of 
place. 

The method of fixing Asl)(•^|()no is simjvlo • Roofs may 
be covered willi citlua tiles or slx'cts. the fojiiuT pro* 
senting a neater appeaiann^ on Hual) roofs, ^\hlle the 



Fig. 20 


^ A BOILER irOUSE BFII.T i)V ^ ASUESTOXE 

• • 

latter are more suitable foj large roofs of factories, 
etlgine-sheds, etc. t 

tiles may be laid cither on boards or batteni, 
If the latter, the battens should i)e arranged at 10-in. 
centres fol 18-in. tiles, and at 8J-in. centred I6-in. 
tiles, , . 

,Fig. represents the threet shapes jf tiles usualjjr 
t|i4<:^ed, A aifd B being the ea\:es tiles and C the full tile. ’ 
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The roof is started by nailing on the eaves A, 
arranged as in Fig. 22, allowing as much overhang as'may 
be dcfVied. 



FIril Row of Etv«< 



2nd Row of Eovot 



CD 

Full Tile. Copper Diic Rivet 


Fig. 21 


THREE SHAPES OF TILES 


Then proceed with the double eaves tiles B, as in 
Fig. 23, sliiiping one of tlic copper storm rivets in at D 
( head downwards and shank upwards. 



SHOWING FIRST /:OURSE OF EAVES 

^ Wxt proceed ^vith the whol^ tiles C (Fig. 24),'pa§sipg 
the shank of the rivet through the hole in the point of 
the tile„ hailing to the battens, and bending the shank 
over, slipping a fresh rivet in between each two tiles 
as they are fixed. 

'Diagonal tiles are fixed on steel angle bgttens bj; the i 
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SHOWING PULL TILES 

sajnQ meth(xl, the sole (jiffcience being that instcadSf 
the two nails being driven into, a wooden batten or 
board, soft lead or copper nails are used, an(W5e»t round 
the angle batten. ^ • • 

For ^ternal work the weatl^r-board method of fixing 
' Asb^one is iound convenient anJ advantageous. Ine 
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sheets can be supplied in lengths up to 6 ft., 1 ft wde, 
and tliose can be nailed to the studding in exactly the 
same U-ay as wealher-buards, using a lap of to 2 in. 
This is found to give perfectly weather-proof walls, 
besides having a neat apjicarance. 

For ])artiti(;ns, the studding should be placed at 
18-in. or 24-iii. centres, and sliould be of equal thickness, 
in order to insure an even surface. A support should 
be fix('\l where the sheets butt, to nail the sheet.s to. 
The shi'ets should be. nailed with either shcrardized or 
copper nails, which should be driven about | in. or i in. 
' from the talge, and about 6 in. to 8 in. apmt. The 
joints of the sheets should bo stopped with any of the 
usual haid-water paint stoppings, and rubbed down 
,, smooth and dry. If the sheets are required to be 
painted or distempered, it is advisable to give them a 
lust coal of any ol the usual priming pi eparation^, or 
a coat ot boiled Iniseed oil— or silicate of soda. If the 
latter is i^ed, the strength should be about 20® B. 

For ceilings, the sheets must be nailed to the joists 
with shcrardized or copper nails. The joists must be 
made flush to secure a level surface, and the sheets 
butted together. 

CoMP.vRATivir Table of Weights of “ Asbestone " and 
Ordinary Slates and Tiles. 

(Per square of 100 ft., jillowing for laps, etc., but not for fixing. 


Cut 

Welsh Slates 5 1- 

Brossloy Tiles . . . . . 14 - - 

in. A.sl)Cstonc Sheets, 0 ft. x 3 ft. . .1 3 

m. Asbestone Tiles, 18 m. X 18 m, . .1 3 120^ 

Pfl in. Asbestone Slates, 20 in. X 20 m. .3 1 


SeverAl'iimportant asbestos composition Inateriais, 
including *' Poilitc,” " Decolite,” and " Uacolite/^ are 
manufactured by Bell’s United Asbestos Co., 
•^‘Uacolite'' is ^uile similar in ap]^rance*e?ift4 



FIREPROOF MATERIALS 


75 


t 

^SiIbsjJaRce t6 ** Uralite ** ; indeed its r()nip()>ition does 
not differ •sufficiently to need de^cnjnion, an() 1 think 
it is used for precisely similar piirjxiscs. * 

" PoiLlTE " marks a new era in laiildm.e cmivtuicticm 
and fire prevention. At H.irefield, Middlenev, where it 
is made, a matured stock of millidiis of s(pi.iie feet, in 
standard sizes and colours, are kept in readiiass to meet 
the immense demand for it ; and for ^I'veial years its 
makers have been awarded the British War Office, 
Admiralty, and other Government contiacts. It is 
composed of best quality Portland cement reinforced 
with asbestos fibre, in such pro])oitions as to obtain 
strength equal to ten times that (d the Briti'>h Standard 
Portland Cement. Made in three colours (u'd, blue, 
and grey), as tiles or sheeting, the staiidaid size for the • 
former being 15J in. x 15J in., and for the latter 
4 ft. X 4 ft. ; 6 ft. X 4 ft., and 8 fi. X 4 ft., from 
in. thick upwards. A sjiecial form of comjwsscd 
sheet, 4 ft. square, is aKo made, this being smooth on 
b^h sides, and especially suitable foi exjioHal positions 
and where extra strength is neccs^^aiy, (n* for ekrtrical 
purposes, switchboards, etc., and tht*se can l>o diilled 
and Capped with a coarse thread. Such are absolutely 
fire and weather resisting, and unaffect edfl>y damp, rot, 
or vermin. 

The method adopted in fixing " Pcalite " tiles io 
^boarded or battcaed roofs is — * 

To form eaves course, aU a whole tile where shown 
in illustration (Fig. ^5), so as to prfKiuce “ E 6 ^d 
according to th^ lap required. This can b3t 
be done by scoring with a cliisri and brcal^ing off as 
in the case of glass. “ Ex ” forms the first find!?r-eaves 
course, and should be naiIed*to the eaves board or first 
battten«with two copper rfails, allowing for a 2jp,. 

. 0!ve)dldng as^hown, right alqpg tlie eaves couri>e. 




against shank of rivet and eomplcte this second course 
along the whole length of^eave. 

■ ‘‘Commence again at left-hand corner by pj^cing C 4 
tile suitably cut to fit gable or verge line, allowing for 
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0¥erhang at verge. Place rivet midway between 
under chamfered end, and fasten down witli .i nail at 
right-hand end of tile. Butt next fiill-^ized lile tlosely 
against verge tile, threading rivet at eave tliroiigh tip 
of tile, to produce the leqnired lap. Place livad again 
midv^ay under righl-liand chamfer and fix with nail on 
each side and complete course along the entire lengtli 
of roof. 

The amount of ov'erhang of the tip of t lie C 4 standard 
tile will depend upon the lap given, of course. When 
fixed to a 3|-in. lap, it can be supjihed with tlie lower 
point cut off if desired, but wlien requiK'd for a 4-in. 
lap the tip must always be cut off. 

The " F5" pattern tile, iilustrate<l m Fig 26, is cut 
and holed for a 2J-in. lap only. 

Tilting fillets, if used, slaaild not exceid I in. in 
thickness. 

Tiles must be cut to suit verge and fixed with a 2-in. 
overhang. Verge tiles must always be fixed with a 
rwet at the bottom, in tadcT to set me them to the liks 
below. They should only be nailed wi'll up under the 
lap at the top, or there will be a leak.ige through the 
nail hole. Complete by nailing wo<kI fillet to barge 
board closely to underside of tiles, or alta nately finish 
with a neat cement fillet. 

Nail tilting fillet on boards 6 in, Vide from the centi^ 
• of valley, dress sliiet lead well over same, and cut tiles 
so as to allow 2-in. overhang at tilting fillet. 

koofs in exposed, posit ions, or of low pitch, shf:^d 
be ^ose boarded and felted. 

■The number of 15} in. stamkrd tiles required per 
100 ft. square with 2}-in. Lap is 85 ; with 3^n.^p, ^ ; 
Si-in. lap, 97 ; 4-in. lap, 106. A bundled square feet 
of “ Ifcilite " roofing weif^i* approximately 270 
Copper or galvanized nails at)d rivets should be used. 
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Poilite tiles are also manufactured in the Roman stvfe 

nw? ^ ^over 

lUU sq^. ft. of roof area, allowing for 4 in. of lap. With 

these tiles, felt is unnecessju-y except under extreme 



Fig 26. 

POILITE TILE 

{Sif paqe 771 

conditions, or on roofs under 30° pitch. They may also ^ 
be glazed ly the use of shcrardized clips and bolts, 
constituting ar improved alternative to the ordinary 
roof lights. Skilled labour is not necessary for, fixing, 
and only a few minutes occupied in filing a paSe?^ 
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orglas^ at any part of the roof, williont cutting the 
tiles. In the event of tlie gl.ihs hi'ing brokt'n, it c.in be 
• removed and replaced quickly without the (iisturt)ance 
of any lead work or the use ot initty. 

Poilite building sheets for intei nal ])ai i ilii/u^ oi outside 
walls are fixed thus — 

Standards or studs shouM be, of equal* thickness and 
spaced at 16-in. or 24-in. centies Between these \er- 
tical supports, cross-pieces are fi\<‘d to ierei\e the 
horizontal joints of the sheets. Sla-ets lueasuiing 8 ft. 

X 4 ft. X j’rt in. thick and upwards aie iiKtst suitable 
for these purposes. 

For lining ceilings, sheet'' 4 ft. X 4 ft. x ■th in. thick 
are recommended, being moie e.i^ily handk'd. 

The edges of the sheets must be ciM'.ely butted and < 
secured to the studding w'ith 1 J-in. 13 lh\V.(h galvanised 
flat-headed nails, at intervals of about 6 m. and j in. 
from the edges of the sheets. Caic should be exei(ised 
that the heads of the nails are llu^h with the sliect*s 
surface. All joints w'herc the sIk'cK butt mu^t be made 
on a support. \Vliere sound-pronf pai tit ions aie re- 
quired, the space between the shecis should be filled 
with either slag wool or sawdust. 

Joints may Ixi filled, stopped, and lublVd down with 
a. slow-setting plaster ; or joints for interior work may 
be covered with ^-im wooden fillfts .imi for outsid^ 
*work* cover strips of Poilite material 2j in. wide are 
provided. # 

To render the horizontal joints absolutely watertig^jd, 
Sdfdcv^ formed of the thinnest sheet zinc, IJ in. wide, 
should be used. • . 

Poilite *sheets may be distcmjicrcd or \vhiu%ashed, 
aud treated in a similar manner to oriiinary cement 
,p^ter«work; they may* be painted, grained, ^r 
;,1^ariiished,,if% suitable primipg is used. 
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The fireproof qualities of " Poilite " are reedtdeel In 
the following extract from The Architect, 6th February, 
1914-i 

“ Our Newcastle contemporaries recorded the particu- 
lars of an outbreak of fiie at a confectionery works at 
Blyth on 19(h January. These works were in two por- 
tions. The old building, in which fireproof materials 
had not been empk^j’cd, w.is completely gutted. The 
new building adjoining, and communicating with the 
other by two large openings made for the purpose of 
loading and unloading of wagons, had been recently 
erected, and all the ceilings of this had been formed by 
nailing ‘ Poilito ' sheets only ib in. thick direct to the 
wood joists, n<»lhmg whatever of a fireproof nature 
being present between the sheets and the wood flooring 
above. 

'' The flic extended with great fierceness tlu'ough the 
openings to the ground floor of the new buildings and 
completely destroyed the contents. All the published 
accounts show' that the fuc was confined to the groiffid 
floor of the new building entirely by the presence of 
' Poilite ' on the ceiling. This is confirmed by Captain 
Naisbitt, Chief of the Council Fire Brigade, who writes 
as follows— • 

‘ Had the ceiliitg of the ground floor in the large 
new building not been lined witli.+hese sheets,'! am,, 
firmly of opinion that, in spite of our efforts, nothing 
joukl have saved the whole of this building from 
^being involved. I consider (hat the facts cannst 4)6 
too widely known in the interests of property owners 
gencmlly:’ ” 

♦ «• f 

1“ Decolite,”, the asbestos composition fire-»sisting 
flooring, is considered to lie one of the beSt of its tlass 
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on the market. Awarded tlic Rold medal at the I'lanco- 
British Exhibition, its makers claim tliat its toughness, 
hard-wearing quality, wiirmth, and elasticity ft) the 
tread, make it a considerable improvenumt on com- 
position flooiings often called patent or jointless 
floorings. It has been in use many years, under a 
multitude of conditions, and has satisfactorily stood 
its trials. 

This material is made in three col"Uis — ^led, brown, 
and buff — and has a covering c.qxieity as folhjws — 

2 lb. of composition (dry) will cover 1 sq fl. i in thick. 

4 ., ..1m 1 M 

Wlien finished and diy the material weighs — 

I in. thick approximately lb. per s(| ft. 

1 M M M 7 „ „ 

" Decolite is laid in a ])lastic condition, and sets 
within twenty-four hours. It is not brittle, and atlheres 
firmly to iron, steel, wood, concrete (not screeded), 
brick or other hard, dry and clean surfaces. It has a 
ntm-slipping surface — though it will take a high polish, 
if desired, — is hygienic, has a pleasing a})j)earance, and 
is easy and comfortable to the tread. For these reasons, 
it is very suitable for hospitals and public buildings, 
schools, or kitchens, wine cellars, laboratories, bath- 
rooms, etc. ; indeed it has been laid with success on 
the goors of electric-railw'ay car?, in l^illnian cars, 
•observation cars, lavatories, etc., of rai^w'ays at home 
and abroad. Enjoying freedom from cracking, too, is 
an advantage it possesses. f 

works* time office, on a very old wocxlen floor, 
an experimental flooring of “ Dcfolite ** was jaid, sub- 
jected to the heavy wear and tear of a lafge Itumber 
of workmen for over five yciirs, and at the end of that 
time shiDwed no undue signs •oS wear, crjicking, or otb|r 
deists. 
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The material is usually laid } in. thick, on haSrd 
cement concrete, with a rough level surface ; or j in. 
thick 'or more on wooden floors, and J in. to | in. thick 
on walls direct to brickwork, woodwork, or fireproof 
partitions. Its quality is the same throughout, no cheap 
underlayer being employed. As flooring it will take a 
screw thread, thus being useful for theatres, tram and 
rail cars, where chairs are required to be screwed to 
the floor, 

A special floor polish is recommended as a top dress- 
ing to obtain a dull polish, tliough any other polish may 
be used ; but its own preparation gives it the desirable 
non-slipping surface. It is cleaned and polished in the 
same way as wooden floors. 

» While comparing favourably in all respects with wood 
block flooring, Decolitc has the advantage of standing 
wet or heat without swelling or buckling ; and as it 
contains no joints in wliich dirt can accumulate, it fe 
far cleaner and easier to repair than wood block flooring. 
Its impervious nature also causes it to dry quicker after 
washing. Moreover, it is not subject to dry-rot as are 
wood floors. It may be formed into covings and borders, 
and applied to walls to form a dado, either direct to 
brickwork orio two-to-one sand and cement screeding. 
Laid on old wooden floors, it well replaces linoleum, 
pbviating the nece^ity of planing, besides lasting so 
much longer ; it will also obviate the renewal of oU* 
wooden floors. In repairing surfaces with this material ^ 
a floor is strengthened at the samp time. ^ ; 

'Any ordinary workman can \nanipulate Decolitjf 
quickly repair a flc<)r, which is of importance ifi' 
cases of flimage frequently occurring in factories and , 
workshops. • • , * ' 

^Essential points to remember in connection With tl^ 
use of Decolite are given on mup fU 
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Being very strong and quick setting, it shoqld^oaly 
be laid on hard, dry and tough foundations, such as 
concrete, brick, stone, or wood. It must be protected 
frcmi wet and must not be washed until thoroughly set 
and hal'd— about fourteen days after being laid. It 
must not be laid on soft or friable surfaces. 

The concrete foundation should consist of one part 
Portland cement (not lime), one part sand, and not more 
than tlirce parts of clean ballast, clinker, clean sifted 
coke breeze, granite, etc., the aggiegate to pass through 
a J-in. mesh. 

The surface should not be screeded or floated, but 
should this be necessary, good material must be used — 
three parts sand to one part Portland cement, well 
keyed to the concrete and loft with a faiily rough 
surface. 

Wooden floors should be first thoroughly cleaned, and 
open joints covered or plugged to form a solid foundation, 
all rotten parts being removed. 

Wlicn laid on cement or other surfaces worn smooth, 
they should be chipped to form a key for the Decolite. 

All surfaces to be treated must be quite free from dirt, 
for the Decolite to adhere firmly. Concrete surfaces 
must be free fiom lime, plaster, or builders’ refuse before 
applying the material. 

For a highly-polithed floor, beeswax and turpentine 
may be used sparingly on Decolite after it is dry and 
hard. 

.The makers of Decolite also supply an excellent 
imitation marble material called “ Calbonite.” 
made in sheets, for dados, bathrooms, etc., and is 
cheapci; th?n marble or tiles, and is easily fixed to brick- 
work or woodwork, or cai\ be cut and drilled like wood. 

“ Evbrite.'^— This is claimed by its manufacturers, 
tfie British Everite and *Asbestilite Worky, Lt(f., ^ be » 
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aii i<kal building material, and not only equal to the 
strain of long, hard service, but that it will outlast the 
purposes for which it has been utilized. “ Not ^or an 
age — but for all time/’ is the ambitious ])hrasc the firm 
have attached to their product, and it certainly has an 
attractive ring about it, as well as a tla\our of the 
classics. 

“ Everite ” and “ Asbestilite ” r»»oring tiles aiiil sheets 
are comjiosed of mateiials claimed to be ])roof against 
fire, W’ater, frost, snow, wind, acids, g.iM-s, and conosion ; 
also that they do not break, crack, warji, Hake, or dis- 
integrate ; arc non-conducting, pel feet insulators ; with- 
stand extreme vibration ; are non-ab.soi bent and immune 
from condensation ; free fiom exp.mMoii or contraction, 
and permanently defy all atmosplu’iic influences. ^ 

Such qualifications are ample, and in “ Ivvente ” and 
** Asbkstiliti: " (a comiio^ition of asbc'-t«*s and Port- 
land cement), a strong and durable m<itei lal for it^ sj)here, 
is doubtless established, d lu' wiitiT ('aiinol spiMk from 
personal experience of the material, but it aj)pcais to 
have been in great demand during the war by the 
British and allied Goveininents, fully occupying the 
. makers to the fullest capacity of their huge works. 

A particularly good feature of Everiti^ -sujiplied in 
grey, slate blue, and terra-cotta red-~-is the coiriigation 
of sheets, in sizes from 3 ft. to 10 4-r 1^0 in. wdde, J in. 
thicks corrugations 3 in. pitch, weighing approximateljf 
lb. per square tf^ot. For covering semicircular or 

Belfast ” roof.s (supplied !o any radius from 1 Jt. 
'greater than the actual jength of sheet to be curvet3J 
these\re said to possess all the advantages and none 
of the disadvantages of corrugated iron shee^Rg; which 
Everite is rapidly supersedmg. Its iinmunity from 
breakage and atmospheric yffccts makes it a most 
^tisfa^ry goofing for all purposes, us well as Ai 
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economical one. Tliere are no upkeep expenses^ cftid*it 
will not decay, wliilc it is light and expeditious in 
erect 4 ) 11 . 

“ Asbcsiilitc " building sliccts, in thicknesses of from 
\ in. to f in., arc fireproof, sound-proof, rot-proof, and 
uon-al)surhent ; they lie perfectly flat, with perfect' 
joints, and may be painted, distempered, enamelled, or 
papcK'd immediately after fixing— which can be accom- 
plished with ordinal y carpenter's tools. For the lining 
of walls, paititions, ceilings, etc., the material should 
be veiy effective. ’ 

The material is made into roofing tiles 15} in. X 15} 
in., cut and holed ready for laying to a 2}-in., 3}-in., or 
4-m. lap. Ridge tiles, 16 in. long, arc also supplied for 
use in conjunction with the other tiles. 

A sample of the material, kindly submitted to me bjr 
the makers, gave a very favourable impression of its 
strength and other qualities. It has a breaking weight 
of 180 lb. per square foot, and a crushing weight of 
4,000 lb. per square foot. ^ 

Vulcanite.— Enormous quantities of this rooung 
material are in use, something over twenty million super 
feet, and its peculiim fire-resisting qualities are well ^ 
known. It has experienced some severe tests, including 
those of the 'British Fire Prevention Committee far 
back as 1902, and successfully withstood them all. 

' Impervious t o water, snow, atmosphere, and unaffected 
by any climate, it has been adopted in all parts of the^’ 
Ivjngdom, on many of the most important public build- 
ings, hospitals, factories, war^ioilses, breweries, 
hotels, theatres, etc., and is generally utilized for fcover-^’ 
ing flat; Ai^fs, of either concrete or wood constructipo. 
These roofs luave distinct advantages over all otheW; 
inasmuch as their surfaces can be made into gard^ 
pVaygrounds, tanks for water storage, drying 
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promriKulcs, etc. ; and they are not liable to damage 
by gjjts or storms. 

As will 1)(‘ seen from the accompanying photograph, 
kindly lent by Mes^s. Vnlcanilc, Ltd., quite charming 
roof-gaidens arc some of the pleasant possibilities ‘of 
vulcanite roofs. 

Viih'anitc displaces asphalt, copper, lead, or zinc as 
roofing, and its ap])lic.ition to timber or concrete con- 
stiiiction offers no difticiilty. When completed, it forms 
one flat surface, without seam or joint, requiring no drips 
or rolls ; and it is absolutely waterjiroof and dust-proof. 

The j)rmci])al adv.intages are that tlu' roof is arranged 
in an almost horizontal positum, thus icducing the area 
to the least posable extent, affonling much saving in 
oiitl.iy loi timber and wages; complicated and costly 
fiamewoiks and high gabled walls are dispensed with. 
The boarding may also be used as a ceiling, giving good 
rooms immediately bidow' the roof, the temperature of 
such rooms being moie even in summer and winter than 
that under other loots — an important consideratiof^^ in 
sleeping apaitmeiits. 

• It is also claimed that Vulcanite, being a bituminous, 
horn-like, clastic substance, while retaining its elasticity 
permanent 1\®, becomes m course of time of a metallic 
luirdness. In case^.of hre these roofs are easily reached, 

' giving fuemen better facilities for extinguishing ^es in 
the vicinity. ' o 

Although the materiahby itself will burn in a fire, 
ms applied to wood construct ion it is covered with a 
2-in. layer of gravel, to meet the requirements of the 
authqritjgs, and thi^> acts as a satisfactoryjDreventive. 
Recently a serious fire occurred at Ruskin House, 
Rochester Row, Wcstm'instei, which was roofed with 
‘‘Vulcanite— measuring ‘about 475 yd. super All thg 
roof joists and boarding«rcmained in posftion unbroken, 
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owing to the Vulcanite covering ; but all other 
wootljvork was badly burnt. 

The British Fire Prevention Committee’s test was 
carried out on an ordinary slated roof, in the presence 
of London District Surveyors and officials of vari(Tus 
public bodies. Fire (at temperatures ranging from 800® 
to 1,650® Fall.) was applied to the roof from the inside 
for one hour’s duration. Tlie slated roof was entirely 
consumed, while the Vulcanite roof remained intact, 
and afterwards withstood being jumped upon. 

At a house at Homerton which was completely gutted 
by fire, nothing was left standing after the fire had burnt 
itself out but the walls and Vulcanite roof. After the 
house w.is rebuilt, it contained the same Vulcanite roof, 
which needed no repairs wiiatevcr I 

On Pith January, 1900, an appeal was heard in the 
Queen’s Bench Division, before Mr. Justice Grantham 
and Mr. Justice Channell, from the Hendon Urban Dis- 
trict Council, in a case stated by the Justices of Edgware. 
The question was whether Vulcanite roofing was inebm- 
bustible within the meaning of the bye-law, following 
the terms of the Building Act. The case was stated in 
connection with a judgment given by the Edgware 
Petty Sessions on 17th May, 1899, following a summons 
issued by the District Council against Mr. W. Martin, 

' builder, of Cricklewood, N.W., for using pateijt Vul- 
canite roofing on his buildings in 'Hendon, which the 
^aid Council contended w’vis not within the bye-laws, in 
fto far that “ all buildings should be extern^y 
covered with slates, metal, or other iiicombUslfible 
mateijiafl'.’/ ' „ ' 

The Justices, after hearing w^eighty evidence fifon! 
eminent architects, fire-insurance surveyors, fire-brigad0' 
Officers and others, shewing that the patent ‘Vulcanite 
roofing was more fiie-tesisting than slates, met A etC, 
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dismfts^d the summons with C()>ts, w]u‘reu]V)n they 
stated a case for appeal. 

At the hearing of tlie appeal in the Queen's Bench 
Division, their Lord'^hips listened to exliaiisiive argii- 
rn^nts of counsel htr the District CduikiI, hut Mr. 
Justice Grantliam, without calling on Mr. M'Call, Q.C., 
who appeared for Mr. Martin, held that the Vulcanite 
roofing was in accordance with the l) 3 ’e-laws, and Mr. 
Justice Channcll concurred. Judgment was tlicK-forc 
issued against the Ileiuhm Di.^lnct t'tiuncil with costs. 

The preparations for coveiing a io(»f with tins material 
Vary according to the roof to he tiealed. 

With a concrete roof, if the concrete is of col.e hieeze, 
a sound surface must be provided, hut it need lud he 
floated ; but wheie ballast or other concieti' of huge 
aggregate is used, all unevenness must lii-^t oe levelled 
off with cement and sand. If the Vulcarntt' ]>. to he 
covered with 2 in. of gravel jiropei, giavel keihs must 
be provided at outlets or eaves, etc. 

JAdien a garden roof is required, 2 in. of loamy gravel 
is the best finish, or cement conciete. lilcs set in 
cement, tarred macadam, asphalt, oi other Mirfaces can 
be used. 

, If the roof wall not be used, cxcejd for of^asional light 
traflic, in cleaning window's, etc., a sanded arul yarnishetl 
surface can be used ; but w'hen freqlieiit or heavy traffic; 
is aiftipipated, a, small stone-embedded surface is 
recommended. , 

For covering a w'ocxlcn roof, the boarding should 
I ig. '^Jiick, nailed to woollen joists, the nails driven well 
home ^d the edges even. The siyface must a i)lain 
one withoflt drips or rolls ; and there shoulfl bl a fall 
of 1 ft. in 40 ft. to carry off«rain water.# A wwxl tri- 
angular ^et 4J in. X 3 in. placed along the parape/ 
Uwrotfter wallsf skylights, chimijey stacks, roof entrances. 
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etc. The hoarding is fliisl) with facia when drajjiiflg to 
eaves gutter, hut where there is no eaves gutter, rain 
w'ater«is carried through the parapet wall by lead or 
zinc outlets, or into a metal gutter inside the parapet. 
When* wooden newels occur, the bottom rail must J>e 
quite b in. in the clear from flat. 

All gutteis, other than eaves gutters, should be 4 in. 
deep at the shallow end. 

The Vulcanite must be covered with J in. loamy sand 
and IJ in. of shingle. Brei’ze or cement concrete may 
h(' us(h 1 instead of mtuI .md shingle, if preferred. 

Whcr(‘ the underside of joists is lath and plastered, 
two or thiee air-hricks should be used between the 
jol^ts, the luti'rvemng joists to have |-in. holes through 
them for ventilation. 

When seiandah floors of w'ood construction are 
C(»vered with Vulcanite, concrete tiles set in cement, or 
other similar covering, is fn'queiitly used in place of 
the half-inch of loamy gravel. 

“ SiLUMiNTTJ*:."— -This is a nt'W British insulating 
material possessing qu.dities and characteristics different 
from otheis (d the kind, and having very high electrical 
resistance-- -and it is in the electrical industry where it 
is most used.' It is black, lather like ebony to look at, 
hard and lough ; and can be turned, drilled, tapped, 
screwed, filed, or nolished. It can be moulded into 
shape for all sorts of useful articles, Jias great strength, 
and may be heated to consklerably above 600° Fahren- 
heit without losing its shape, and is impervious to 
fiioisture. ■ o 

Quantities of this material are daily used on the leading 
railways'; diy various Government departments, and 
many electricid undcrtakuigs.^ Its electrical resistance, 
as tested by the Nationid Idiysical Laboratory, is be- 
tween 10,000 and 13,000 volts per mm. Before l^vin^ 
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the v^orjcs it is subjected to a teiiiporatiire of 600® 
Fahrenheit, so lliere is not imirli fear of its sliajie 
changing through cont.ict with licat. ^ 

It is supplied in the form of lods, wheels, lubes, lings, 
cups, handles, etc., whidi will withstand the action of 
alkalis and lud tran''foimei oil. 

“ Siluininite ” leid.ires j^oRel.nn and gla-^s for insu- 
lating purposes, ])osNe'^'^ing about six times ihcir 
mechanical strength. 

The sheets are sU])j)hetl m any size ii]) to 30 in. X ^0 
in., from J- in. thuk u]>waial'-' ; and tin- .']*]Mo\imate 
weight of I s(]. ft. \ m. thuk is 2 4 lb. 

The hleclriail Review, of 4th May, 1917, s.iys - 
"The essoiitial ({iialities of a jxiled iriMilating 
mateiial an* high I'lectiual resistaiue, high dielectnc 
strength, high tetRth' and (oinpiesMon stK-igth, im- 
iriunity from attaik by :ui(N, alkali aial oils ; that it 
shall be easy to mouM and to machmr, and able to 
withstand exposure to high and low t('m])eiatui(‘s ; 
that it shall be non-hxgiosojpu: and walerjiroof, and 
that it shall be cheap. There are mimeioii^ vaiu'hes of 
insulators W'hich po^se^'s some or othei ot the^e qualities, 
but none which answer to them all. PtihajH it would 
betoomucli toex])e(,t that perfe< tion should Ik* attained 
in this w'orld, but it is light t(t aim at ftie ide.il and 
strive to attain it. We theiefoie af('oi<l a lieaity wel- 
come«to a new' insulating m.iierial introdmeil by the* 
Siluminite Insulator Co., Ltd., (d The tiriaii, Southall, 
• which possesses a remark<d)fy large piopoition of t^- 
qu^li^es abn'e scheduh^l. We have Ixam favoured 
with some samples of Siluminite m tin* foiins (T rod, 
sheet, tubw, and moulded insuLitors, and hav^i Aj4>jectcd 
them to sucli mcclianical tes^s as are at our disposal, 
... It is not softened by. heat, and is not brittle, 
♦Immersion in^il «>r caustic alkali, or boiling water, l(*avds 
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it tfeijhanged, and it is non-hygroscopic. ... Its 
structure is homogeneous and dem-'C. . . . The sub- 
stances with which it will directly coinjK'to are pcjcelain, 
glass, mica, fibre, ebonite, wood, ‘^la^e, marble, and 
fl[ioulded compounds. While Siluminite ])osM"^ses most 
of the qualities of these materials, it excels in respect of 
its mechanical strength. . . . Perhaps, however, the 



Fig 31 


TOost convincing demoiiNtration of tlw^ strength of 
Siluminite is its ii'^c for rail msulai<trs wiihunt the aid 
of the usual iron cap. We illustrate herew ith examples 
of their application on the Metiop(»lilan district Kailway, 
where they have Ix'en siibj<‘ctcd to sJ'Vctc practical 
tests, and have been on the tr;^k smre June, 1916. 
The» larger insulator weiglis 8 lb., and is designed for* 
use without the usual malleable cast-iron clip to hold 
the positive conductor rail ; the smaller insuhiUjf is 
ajso, designed to disj)eijsc entirely with the metal clip, 
and the negative conductor rjiil is simply laid in the 
S^ing <m the top of the insulator. Figs. I 2 show 
,4he tdp and base of the fojmcr, and Fig. 3 the latter 
.type of insulator. An anclpr insulator is also made for 
woi^c. 
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“In addition to the properties before mentiofledi 
Siliinmiilo Is found to withstand the effects of lengthened 
ex])o^n;(■ to an atnios])liiue higiily charged with ozone, 
and ordiis are in liand for sheets of dielectric for the 
ozoiiiMM's oi an underground electric railway ventilating 
system." 

Metal jiaits can be insulated by compressing Silumi- 
nite on to (hem m any desired shape, thereby obviating 
the cementing or .screwing jirocess so often necessary, 

" Lrrii()i.iTE."~This is another well-known and good 
insulating eeinposition (manufactured by Messrs. 
^Lithohte, Ltd., llaikney), somewhat similar to the 
foH'goiiig. It is moulded m steel dies to practically 
any desiied sliajx*, lor use as electrical insulators, such 
as h.mdies, motor terminals, fuse holders, and the like. 

f 

1\I CONSTKUCTION I v^UCC.I. STl’ D RkFORMS. 

It is to !>(' sincerely hop(‘d that in the great wairk of 
ieeonstiuctii*n now befou* the world, architects, builders, 
and particulaily municipal and towm-planning authori- 
ties, will give S(‘iious attention to these variops excellenf 
m.iterials available, and most suitable for the building 
ot sound, healthy, w'eatherproof and fireproof homes, 
w'hich w'ould noi only be more substantial and durable 
than most of tl?e tiumpery " villas" of cheap materials 
intlidcd iijion us in i^iir siilmibs of recent years — with 
• uiTseasoned woodwork, warped windows and doors that 
do not close properly, leaky roofs constantly worrying 
own^irs and tenants, etc. — Ihit far less expensive. In 
nonnal times the Ihitisli Uralitc^Company (to name bi^t 
one firm) could erect re.dly good houses of the hind 
suggest e(J,i*f;cT the style of some of those at Lcichworth 
Garden City, for tlu* modest sum of £180 ; and' such 
would compare 'favourably \n acconunodation and con- 
veihencc with the ordinary bouse costing or ni 9 re, 
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buili»of the troublesome and defective materials com- 
plained of. And tliey have the additional advaiitai^e ui 
rapid construction— a bi{< CiUMderalion to-ilay ^licn a 
house famine exists eveiywhere. 

^ And there is also the ronciete lionsc -imuli favoured 
in America fm years, altlionj^Mi only lecently tried in 
this slothful Enj^^land of ours, al\va\s loth to dcpait fiom 
old ways for new, howevei adv.inta.i;eoUs. 

By way of cxpeiiment, comiete cottai;es have biam 
built at Merth)!', Jliiiow, and Yoi k ; and in li eland 
(Enniskillen) a cottage of this des< i iptnni was erected 
at as low a co^t ,..£88! 

The Crittall Mamif.ictiinn^ (a)mpan\ exlnbiled (on- 
crctc cottages at Ihaintree, I'^nm-x, wit h the cniiiniendahle 
substitution of steelwoik for wmd(»w-fianu's in place of 
wood frames. 

It is calculated that a good niiddle-d iss le^dt iue can 
be built of conciete at a ct/^t belnw The York 

cottages cost much le^s than ihis ; and Mi. Edison, the 
famous Ameiican inventor, lias deilaied it quite ])()s- 
sible to erect nine-roonied jaai'-c'^ of the* Kind at /2U0 
each. 

Apart from other advantage-, ((MKieie house’s arc 
built much more lapidly than houses (d»bruk or stone. 
That energetic and cnthu-nistie lefoTmei, Mr. N, 
Pemberton Billing, M.I’., i'. now fleeting ex])eriin(‘ntal 
mo(iel houses in Hertfoiddnre on this ]>nncipie, one Lf • 
which will be a t\*pe apjieahng to the bu-uiess man, and 
another will conform to the requucnu ni- of nniiiK^ipal 
ajitjiorities. C oncrete ,slab> of <'})e< lal disign are om- 
plo^^d, and the metliod of construction is iic’W. Ihey 
will be oithe most niinki n and apj^roved t\pt*iijternally, 
while* outwardly they wili^lx' of ailistic ICiizalKdlian 
design. * ; 

5-0(3 tro^^bles will be ob^natcd ; the use of slates. 
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tiles, rain-water gutters, drain pipes, and tinjb^ is 
entirely dispensed with ; no brickwork is employed in 
the coi^slriiclion of cither walls or foundations, and it is 
claimed that such a building is produced 150 per cent, 
stronger than one bric k-built. The process of buiklipg 
is so rapid that the first house is calculated to be an 
estabhslied fact in something like two months, at a 
C(jst 30 ])er cent, below the usual. 

In reply to a recent question in the House of Com- 
mons, it was stated that houses of a simple type are 
being built in concrete as an experiment at a cost of 
I about 8Jd. per cubic ft., against about Is. Id. per 
cubic It. for brick houses. 

A new concrete block-moulding machine, called the 
“Australia,” was recently operated before experts at 
Australia House, London. Solid concrete blocks, 
24 in. X 12 in. X 3 in., were moulded at the remark- 
able rate of one per minute. The invc'utor claims that 
a building constructed of these will be reduced in cost 
by at least one-half as compared with bricks, and coul^ 
be erected in one-fourth the time. 

Profes.sor W. R. Lethaby gave some useful liints on 
household decoration at the “Model Homes” Exliibi- 
tion held at Westminster. He advised the use- of as 
much white paint as possible in the interior arrange- 
ments, being more c^ieerful and light than any other. 
‘ “The more white you have inside the house the better, 
especially in London, for it counteracts gloom and 
maVes for clieerfulness and good spirits,” he said. 

The Professor also rightly condemned as “ pawnshop 
furnishing ” the collection of spurious antiques in the. 
home. PA)ple should stop grouping about the second- 
hand shops, and, instead, encourage the living makers 
of good furniture. “BeY^are of the accumulation of 
tod many household gods. Rooms, like gardens, m 
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o'nlj? 1?€ kept in order by continual weeding/* he 
added. 

There can be no doubt that the craze for aiitiqiic?, 

“ old masters " (a large jx^rcentage of which is absolute 
aubbish), etc., has in recent times been earned to t^xcess — 
as modern artists have found to tlaar cost. It is high 
time we had the courage to condemn tliN unhealthy 
snobbish convention, dlsml^s tlie alleged old " masters " 
as dead and done with, and honestly give the living 
their fair chance. An American art iritK' visiting 
England a short time ago confessed hi^ lu»rr(ir at tlie 
worthless sttiff passing for ]nctni<‘S in our national# 
galleries and museums, stored up n-ligioiidy generation 
after generation and legarded as *' ])ri((‘less tieasures ’* 
when they should be burnt on the snap he.ip ! 

At the Brighton Guild of Ap])hed Arts <‘\hi))ition, 
recently held at Bngliton, the Mayor cor'demned tlie 
prevailing ugliness of our homes. " We do not a])ply 
our art teaching sufficiently in our daily lives. We 
English are the most inartistic nation (ui the face of the 
earth/* he declared. " In our homes our furniture, 
decorations, pictures and ornaments are all hideously 
ugly. Everything wants burning’* In the model 
village which the Brighton ('orportition proposes 
erecting, they intend not only that the houses shall Ixi 
homes “fit for heroes to live in/' buliartistic inside and out. 

Mr. S. B. Caulfield, F.R.I.B.A., i. another advocate* 
of light colouring for wal[>, ])omting rmt that its use 
entails a saving of light astomdiing m itself. • 

• TJie possibilities of cDncretc and similar materials 'arc 
not generally realized, nor fujly understood as they 
sJiou|^ 6e. For in.stance, even the furritftne can lj« 
ihade of it ; one firn^ ha?* already ti^rned out, by a 
secret,process, concrete chuijs, tables, desks, and other 
domestic articles m very good imitation of polished oak. 
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And qiiilo rea'iitly flie interesting" announcljment 
(ijipeared in the that motor-cars will shortly be 
made afnio^'t entirely of concrete, with hardly any wood- 
work. The eonrrete in question will be rather different 
from the usual kind— -lii^lil but stroii}.,", and inchidin^^ 
waste mati'iials, siieli as slaf^", clinkers, sawdust, etc., 
and coated with a sjx'ri.il mclal solution. And as the 
various jiarts, cliasis, wheels, etc., will be standardized 
and stamped out, these cars will be produced at an 
exceptionally low price, of couise. 

Adveitiii}.," to the hoi^int^" question, tlicre are one or 
‘two essential reforms of vital importance winch I would 
em])hasize and stioiigly advoc.ite those responsilde to 
ado])t — 

»• (I) All housi's, whether ])rivatc K'sidences or public 
buildin|;s, should by law' be constructed of fiicproof 
matciials so far as possible, to reduce the ch.inces of 
destruction by fire to an absolute ininimiim. 

(2) All windows should be inadi* to either open in- 
W'ards or be otherwi'^e coiistructi'd as to pc'iinit of clean-* 
ing from the iiMde, thus doing away with the incon- 
venience and iisk of outside cleaning, working on ladders, 
etc. Seveial good nudhods have bemi introiluced and 
are well known,*' so no excuse exists for continuing in 
the old clumsy way. 

p) That absurdity** and eyesiae, the “ Venctiap " 
‘blind should be abolished from all wandows in this 
country, where the al)seucc of sunshine (except on rare 
and fnfiec]uent occasions) makes sucli a hiice as well as 
a nuisance. * ‘ 

(4) Ventilation should receive more consistent atten- 
tion than*'hittierto. To properly ventilate a roomi, the 
top of a window, or the venfilating chamber, should not 
he less than three or four incites from the ceiling, ^MoSt 
rooms in this country, either .through stupid (^5nventicfh, 



FIREPROOF MATERIALS 


101 


or ignorance of buildors, contain window^ whose 
opening at the top is invarialdy twelve <>1 eighteen inehes 
from the ceiling, thereby eoniinnally h.nbounng Ti huge 
volume of foul air which never has a <'li.'n< <' oi .iping, 
• (5) All walls should be either tilid, juintid, 01 dis- 
tempered, to permit of WMshing \Vall-|'Mpei> ongiil to lu; 
strictly forbidden, unless e.ipeble ol hniig wa-heddean. 

Wall papers, with then iiniating (and uiinilmal) 
floral design^, are not only a boie to hn^k n])on, Imt a 
constant menace to the health Sj'eakmg at a leci'iit 
meeting of the l\\Th(»-Tli('ia]Hmti( Soca ty, Dr. 11. 
Anderson, of Deninaik, stall d that many ]><*o]'le iii' di- 
cally treated for “nerves” wiie oalK -uliunu; tiian 
arsenic poisoning, caused l>y unknowingly ab-oilang 
the poison from wall papn-1 •, 

Some places abroad-— not. iblv Sweden- .tre fai in 
advance of ns in this u^jied. At ogiiha inidwaD 
householders move their funmiiir int') the nii<ldle of 
the room, cover it walh a t.iipanlm, and thdoiighly 
rvash dowm the walls with a hoo* ! A dn.dl guttd m 
one corner of the room, ri»miMt(d with a ]>ipe in tlie. 
outer wail, carries off the w.iu-i to tiu- di.uii. Their 
walls are distempered in light and bi.iiiiiful (olouimgs, 
which are quite permanent—and, like nn'^-t livgiemc and 
improved materials, these aie dipjilicd from Anieiua. 

(6) Central heating, modern ,?)»pio\(<l gi.ites aqd 
stoves — burning •mlv anihraote, tin- -inolcrle'-s < oak ~ 
should without fuither dd^y be < ouipul 'iiy, if we ,ir(‘ 
ever to have dean and healthy h<tnie'. Siuh h.tvr hci u 
in g<jneral use for gent‘fati<m'' on thr Coutment and in 
the United States of Ameiua, and found not only kibijiir- 
saving and healthy, but economwal ol futr./^id Insit. 
The old-fashioned, wa 4 >tefu> grates, bmiung unwhole- 
some bituminous coal, tlir<t\'iing out constant v()lnmes 
of injurious* soot and snn»ke^^vill certainly not do any 
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longer. I have frequently pointed out in the Prgs? thfe 
evils arising from this great plague, the smoke-fiend, and 
have m hesitation in asserting that its noxious influence 
has deteriorated the physique of the race, until to-day 
we have become a “ Grade 3 " nation ! , 

S})(‘aking at the British Scientific Products Exhibition 
on 11th July, 1919, Professor W. A, Bone, who has 
given very c.ireful attenti(m to the question of fuel 
economy, warned his audience against accepting the 
, advice of the gas undertakings to fit the new houses to 
be erected as “ ,‘dl-gas " houses, and the similar advice 
, of tlie electricity undertakings to fit them throughout 
for the use of electricity. He said that personally he 
would not use gas for the continual heating of rooms, 
not only on the ground of expense, but also from con- 
sideratKui of health. ProfesMir Bone is rightly of 
opinion that the solution of the domestic problem will 
be found in the use of a smokeless fuel for heating 
purposes, and electricity for lighting purposes. 

Sir William B. Richmond recently wrote in The Times { 

" We are most of us doing all in our power to save coal 
and therefrom are suffering from cold and discomfort. 
In the meantime, factories, steamers on the river, and 
traction engine? in the streets are belching out tons of 
coal per diem.’ The effect of this waste of fuel is to 
produce the darkest# and most smoky winter in my 
•• memory. Who is responsible for t^iis waste ? The 
excuse of its perpetrators wiU be, ‘ We cannot help it/ 
We JiHow by now that it can be helped. Then why, in 
the name of justice and commorn sense, is not the w^Stn 
and nuisance arrested ? " 

The alfts^v«r is : Our indifferent authorities aie to 
blame. They must wake ,up, pd make the use of 
smokeless fuel compulsory Jiere, as it is in Ameriej^ and 
else'where. 
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aiul I Col IS ( AMiMii I 1 , h C I In vh mv Hv... . l-'tli gilt. Its pp . Net 8/- 

CLUBS AND THEIR MANAGEMENT. Mv 1 rani is W. I-ixliy. I- .('.A, O! th^ 

Middle Temple, /tarriv/iT-id-/ mr In di mv s\, , ,, i i.iiii giU , 2^0 pp Net 7/8 

DRAFlIilY BUSINESS ORGANIZATION. MANAGEMENT AND ACCOUNTS. Mv 

I I'HNl ST Masu Y. Ill demv 8vi>, I loth gilt, toi pp . Net 6/- 

GROCERY BUSINESS ORGANISATION AND MANAGEMENT. Mv ( L 1 

Mi'iiiiisi. .ind I .\KriiiR smvhi I 1 iliiion In vleni> Hvo, 

doth, ino pp Net 6/- 

INDUSTRIAL TRAFHC MANAGEMENT. By C.in U I isstNOEN. With a 

I-oreworil bv t h Mi o.kav 1 In demv 8v<>, iloili gill, .‘Oo pp . . Net 7/8 

SHIPPINO ORGANIZATION. MANAGEMENT AND ACCOUNTS. (Sre p 7 ) 

INSURANCE OFFICE ORGANIZATION. MANAGEMENT AND ACCOUNTS, p 7 ) 

BANK ORGANIZATION AND MANAGEMENT. (Sr< p n ) . 

STOCKBROKERS’ OFFICE ORGANIZATION. MANAGEMENT AND ACCOUNTS. ' 

{See p 111 ) 

P THE CARD INDEX SYSTEM. Its runciplos, ISes, Operation, and Component 

P.irts In I rowii ,Svo, < loth, IDO pp . .... Net 1/8 

FILINQ SYSTEMS. Tlu-ir I'limiples .md llieir Applic.ilion to M.Kiotn Office 

Kiitnirement' Mv 1 A t orr In crown hvo, doth gilt, 200 op.. Net ijt 

A MANUAL OF DUPUCATINr. By W. DtSBORom.ii. In demy 8 vo, cloth, 90 ^p. 

ADVERTISING AND SALESMANSHIP 

ADVERTISINO. Bv Howard Briih.v #ati- k In crown 8 vo, cloth, 1 20 pp. . Net 1/8 

ADKaAlW SALES. Bv Hikhi u r .S’ Cv-^m.n In demy 8 vo, doth, ih? PP , • Net* 7/8 

THE THEORY AND PRACTICE OF ADVERTISING. B\ W"* Diu. Scorr, Ph.D. • 

111 large down Hv o, cloth, (>r illii'.tr.itioiis . ... Net 7/6 

ADVERTISING AS A BUSINESS FORCE. By !•. 1. Cherington. In demy Hvo. 

cloth glia. iHH pp. , . Net 7/8 

THE PRINCIPLES OP ADVERTISING ARRANGEMENT. Bv F. A. Parsons. 

Sue 7 in. bv lol in , cloth, 128 pp . with ni.aiiv ilb“tr.itions . Net 6 /- 

THE NEW BUSINESS. Bv Harry Tii-i-r r In demy Hvo cloth gilt, 406 pp- Net* 8/6 
TRIC fTP AITT OF SILFSfT SALESHANSHIR A tlmde to Advfrtisemeiit Construction. • 
By C Maxwkii i^RFj.uRTJiA and J W. Frisv.s Foreword by T. Swii]^ornk 
Shkldhakf Size, nr ni bv of m , cloth, 98 pp , with illuslrations . 6 /- 

THE PSYCHOLOGY OF ADVERTISING. Bv W. Dill Scott, Ph.D. In demy 8 ^. 

with 67 i l|n-t r.ttion«i ••• • NeM 7/" 

SALESMANSHIP. Bv W. .V corbion and G. F.^Grimsdalh. In crown Sw, cloth.M 

i? 6 iip- ^et 2 /J 

PRiUTnCAL SALESMANSHIP. Bv N. C. Fowler, assisted by ag expert Salesmen, » 
f Vtc. Ill crown Hvo. cloth, 3 }7 pp • 
nmnucttfltaT. TRAVEliLINQ. By Albert K.,Bull. In crown 8 vo, cloth gilt, 

170 pp. . a . . ^ « Set V 6 '* 
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BUSINESS HANDBOOKS AND WORKS OF 
REFERENCE 


X}iai£BCIAL ENCYCLOPAEDIA AND DICTIONARY OP BUSINESS. I la< I 

by J A Si ATFK, H A , 1.1 H 0 ">'.1 ), /.urfis'.r .ii / ... s.> 

J specialists as rontnl.utnrs A nl; iMi 1I.<1 ."inin-!. i.'Ue lU ol nlPiiiii. ,,n 
all rorniiK n 1 il •'Vibjci sfH'i 1 iIU wnll.i. li>i Ilii Ini'-'. imkIiuiI 


lUuM 


. lao 

N«t 1 2 
Not i2 121. ed. 


student, and the ni'>dirn mm "t .tilin'- Wiib i 
( irsiniile bu'-ini'ss forms md It'.; il tlo<tim<iit- 'lit in. 

• (,ro\Mi 4 lo (each .rhont iso p)' ), i l>illi silt 
Halt U ather qiU 

COMMERCIAL SELF-EDUCATOR. \ .-.u.i.i. 't. n..\. unde t.. inisn., , -,.,i.tih 

designed for Lifimn''icul '■tnili nis. i li r^-. n.d r el. i l.litt.l l.\ Ki mhi W 
Holland, M A , M Sr , I I It \s-.i-i.<l l>\ n,.\\ nd-- - I r ' . i I'l i. . ..n 

tributors U ilh in.mv mafts, illn^ti .in -ns, d-- nne ■ ' I )i tin i.n--. i it tnii.il le 

in a vols., crown 410 (lotlifit it'oiii 'am pp --t ii.kli d "1 - Net 18'* 

BUSINESS MAN’S GUIDE. I In.-iln 1 \ mmiw lit. II M s. t . ".i, ] .Ini. ... 

RcMsed In .town ■''No.t'.oih. s-'o 1 1 ' Not B/- 

PUBLIC MAN’S GUIDE. 1 .inedl'i ) \ Sistik, H\ II It d "...n -v 11 ml 

book for all wiio l tk. f. mnit t m un< --ii' i •- oi '!. <! i\ In irnwn ''v , liolli 

gilt, 444 pp Nft 8'8 

LECTURES ON BRITISH COMMERCE, INCLUDING FINANCE. INSURANCE. ' 
BUSINESS AND INDUSTRY. Un t'- K' H". i in, . «.• k I H n. 1 *. ks.-s. • . 
Armuagi -hMiiit, M \ . 1> 1 dt , Koi'i iti I'M 1 1 , < U ■ In <'• m> • in 

gilt . i»p •' ® 

THE MONEY AND THE STOCK AND SHARE MARKETS IH 1 mu I ’ami- 

In cro\Nn 8 \(», Lloth. i ■:4 VV L '6 

THE EVOLUTION OF THE MONEY MARKET ti;iS5-l915 \n lb i n . md 

Analvtn ..) St ini v of tM Ki-e .f.'l I >. s. .-.pm • d'r 1, ( o- 

ordiiuttHj bone Itv Im- I r.'Wiii. I 1 It 1 1 .'i > 1 • - ■ . .1 m l ) 

Ind-mv Hvi. iioib gdt. 7tK I'P Net 10/8 

the HISTORY. LAW. AND PRACTICE OF THE STOCK EXCHANGE M, A 1 ’ 

POLKY, HA , Hiirfiit<r-all^u-, aii'l i << ' ai-m iltih, ii. f / c 

Kxchancf Sifond I'lliii'in, K'\i'-e'l In fit n.v kv., t. t . r. i j[ Net #/• 

STOCKBROKERS’ OFFICE ORGANIZATION, MANAGEMENT AND ACCOUNT^ 

.I bv J. h, lUv In d. n.', «\o. i l"tii p n. -4-' M «« 

DICTIONARY OF THE WORLD S COMMERCIAL PRODUCTS. IH I 
B A,, LL.B (Lond ) Second l. liti' n. K.m-." 1 In tb n.v h 
TELEGRAPH CIPHERS. A cnn'ln.vd tl»il 
artifici<il words, all of ten leitcii 
cloth 

01800UNT. COMMISSION. AND BROKERAGE TABLES. 

Size 3 m. bv 4 I m , (l<>ih, H'O | P • 

BUSINESS TERMS, PHRASES, AND ABBREVIATIONS. 

and Enlarge''!. In fr.wn «"•, tl'''b, 2'k> pp • 

MERCANTILE TERMS AND ABBREVIATIONS 

, and koo abbrevtili* “■ «. 

cloth, I at) pp ■ • ' *"'* 

TRAMWAY RATING VALUATIONS AND INCOME TAX ASSESSMENTS. Hv 
P. A. Mit'HISos In d< m\ 8v". ‘ I'-th «..t • Ret 

the TRADER’S GUIDE TO COUITY COURT PROCEDURE. 1 . f --I k' . p kso 
• cUtb, iia pp 

1. COMPLETE GUIDE TO TBDP IMPROVEMENT OF THE MEMORY. By the la.e 

R^J^ H. Bacon. In FmH. ap .Iv", < 1 dh, . pp - Net 

BOW ^STTOY AND REMEMBER. Hv B J I>a»i.^ inl. 1 id - >,. 

IHEl3w^Rl»ISnSE-AC00UNT BOOK, t-mplrd bv n « SrA'ciuA'.n. P C T 
A?r.% Sizegm bv si m., 50 pp , ‘fX'^i.t.Iv nile't, 'ir cl' ih Not 

SSSiSoSS?'A.^t» B, vr.Kj'-r-.. 


A Slat I 1 
!■ III. 1 70 pp 


7/8 

S'8 


lU A W 1 (-*('- 


. Willi d< I 


Not 

Hot 

) I'IiLa 
V 4i m . 


:> 'Net 


gad irtHunoncers' Accoalt** ^ 
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COMMON COMMODITIES OF COMMERCE 
AND INDUSTRIES 

I.atli Lwiok in crmMi hx.i, rlnili, \mi1i main illiistrai lom^ alniiit i pp. . Ne^ 2/6 

TEA. From Grower to Consnmer. Hv A IimnsnM •' 

COFFEE. Froni Grower to Consumer. iJv li M Kkablf 
8UQAR, Cane and Beet. IW <.k> MAKII^^A^. ( U 

OE.S. Animal, fogetable. Essential, and MmeraL H> C AisswoKrn Muchfl!, 

H \ . 1 U 

WHEAT AND ITS PRODUCTS. I5\ Xni.hi w Mm ar 

RUBBER. Production and Utilisation of the Raw Product. By C Bfadli and 
li l‘ Sti-vi vs, M \ . I'll h , F I ( 

IRON AND STEEL. Their Production and Iflanufacture. Bv ( Iloni). 

COPPER. From the Ore to the Metal. B\ ll K. in arp. )n.i< Kmal Sckoo! a/ 

\ItfifS, A/r.ii hi<.t „! Mt„ and \l,t 

COAL. Its Orufin, Method of Workmg, aad Preparation for the Market. B\ 1 ram, 13 
11 WiLSov, M In-i M 1 

TIMBER. From the Forest to its Use in Commerce. B' M Hi iiorK 
LEATHER. From the Raw Material to the Fimshed Product. Bv K I \i>( o, k 
COTTON. From the Raw Material to the Finished Pr^uct. Bv R I I'l iki 
SILK. Its Production and Manulacture. Bv I piui'k Hpoi i r 
WOOL. From the Raw Material to the Fmished Product. Bv ] A Hi/nt' h 
LINEN. From the Field to the Fmished Product. Bv -Alfkip s Mookt 
TOBACCO. From Grower to Smoker. Bv \ K Iavnik 
CLART AND CLAY PRODUCTS. H\ Ai i im. B Si aki v. 

PAPER. Its History. Sources, and Production. Bv 11 A. Mappox sihrr MfJalUst, 

SOAP. Its Composition, Manufacture, and Properties. Bv Wiuism \ Simmon-,, 

B S(. (I .-ml. I, 1 i ,S 

GLASS.AND GLASS MAKING. Bv I' Mak-s-.n 

QUMS’AND RESINS. Their Occurrence, Properties, and Uses. l-\ Isvisr I 

1'ARR^, BSr . I 1 ( ., 1- C s 

THE MOTOR INDUSTRY. lU lloi-vir \\\aii. B \ 

THE BOOT AND SHOE INDUSTRY. B^ ] S Hakpim. 

3AS AND GAS MAKING. IB W W \ W i ui.i r 
FURNITURE. Bv 11 !•' Binst. ai> 

30AL TAR AND SOME OF ITS PRODUCTS. IB \ R U akv, ...pi s , a 1 M. ili 1 
PETROLEUM. IB' Kinrur 1 p>f,i ii, I Jitut '/'k* ■' I'etroh-utn T'ln , " 

5ALT AND THE SALT INDUSTRY. Bv \ 1 t MvrRT 
KNITTED FABRICS. Bv ) Cuamulki mn md | U o. n in< 

ZINC. By T F I oNFs 


LAW 

THE ELEMENTS OF COMMERCIAL LAW. By a If norr.LAS, LL B (1 -nd i 

111 crovn ,S\ii. riothj I -S 1'^ £/- 

THE COMMERCIAL LAW OF ENGLAND. IB | \ Slatik. B \ , I L B (Lond ) 

111 . r .wii S\.-, . |..tli, i-p S. V. nlh 1 diiioii Net 3/8 

THE LAW OF CONTRACT, hv R \V <lon.Avn, M \ , M n . I I f> ()/ the Middle 

4 CP|/Vr, Kiitristir-dl-Liiw In t-xilsi ip Svp, i loili, t.-n pp . Net* 1/8 

QUESTIONS AND ANSWERS IN COMMERCIAL LAW. IB J*\tFlLS rHATCHFR, , 

liamsti-r-At-Ijiir In rnmii Nvo. doth Kilt, 17 1 pp . Net 2/8 

EXAMINATION NOTES ON COMMERCIAL LAW.* B^ K W Hoh.avp, M A . M Sc. 

ILI). bloili, ^ 111 bv liin . so pp. . . .Net l/- 

ELEMENTARY LAW. IB b. \ C oim In crown 8vu, cloth, .laS pp . Net 2/8 

LEGAL TERMS. PHRASES. AND ABBREVlATlONf. Bv F A Copk Third , 
Vdinoi, In.iown 8vo .l-'bi, *Mnpp . . . . Nef* 3 ?- 

SOLICITOR’S CLERK’S GUIDE. .\n liUKxiuciion to thr work of .r solicitor’s • 
office, with a on Co-ts By the same .Author. In crown 8\o cloth 

Kilt, ;i6 pp ■ • ^ 2/8 

CONVEYANCING. IBB \ Co. . In , row,, .Vc. doth. JOO pp . Nt 3/6 

WILLS. EXECUTORS. AND .TRUSTEES. Wtth a l,h ipt.r on Intestacy. B;^ 

1 A. SiATFK. B \ . 11 B (f.Mi.l I 111 f.w.ty ip hvo, doth. 12 , pp Net! 1/6 

THE LAW MIATING TO TRADE CUSTOMS MARKS. SECRETS. RESTRADHPS, 

AGENCIES, etc., etc, B\ Iawrfscf Ulckworth, Biirri<iter-<%l.aw. In , * 

iT^Mvcap 8vo, cloth, lift pp . * Net t^S 

MERCANTILS LAW. Bv J. A. Slater, B.A.^l 4 .-B. (Lond.). In demy 8vo, cloth 

gilt, 464 pp. Foif th Eklitinn . Y • . . . . . Nat 7/1 ^ 
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BILLS, CHEQUES. AND NOTES. Hv J \ Siatik. A tin 

I n di iii> 8v.), (lr»th ui!i. m I'u j 

PRINCIPLES OF MARINE LAW. J»v Iawk, ^(^ in.hw. ■RTH 1 f'.Ilil 1 illtl' 

Ri’Msod .md Kill iri; d 1m d( ii\ '''.o .l.iili jiit aiki i H 

OUTLINES OF COMPANY LAW. By F I* II \ I III .iiuiv !'< 


rliitlw loo pi> 

TO COMPANY LAW. R W Hm 


M 


i>. , M 


t n Ai M , M ' 


Nft 

A „„1 

Net 

Net 

Net 


7 6 
l.*6 
10 6 


GUIDE _ 

J'vn, (doth ijllt 20? pp 

EXAMINATION NOTES ON COMPANY LAW. 

• 1,1 1) ciMti' id 11, bv a 111 , M. 1 p 

COMPANIES AND COBtPANY LAW. 1 « i v . 

Art, I00«, .'»ud thi .Art < 1 loi ) Ilv A t 
^ Kditii.ii, Ri-vkimI 111 driMV 6%... .1 ^ . 

dbMPANY CASE LAW. A d,2 -t > t !■ i ti- „ -I - 

In drmv h\i., vU-th Rilt, it \ pp 

THE STUDENT’S GUIDF. TO RAILWAY LAW 
I L 1 ) (< .mill ) I'l I i.uM, 

RAILWAY (REBATF:S) CASE LAW. !■. *.1.' 

rlntli Rilt , |«,o [ip Net 

THE LAW RELATINO TO SECRET COMMISSIONS AND BRIBES CHRISTMAS 
BOXES. GEATUTTIES. TIPS, etc ' The Prevention ol Corruption At I, 1906 . 

By Ami Rl Cri W , ,,/ t.r.ii S /,i»t , m.l p'lr iPi I ..'mil ir „il /, <.i i (r, .ii- / ,i„ 

In (lemv I ir.tti e.li ima i i Net 5 /- 

INHABITED HOUSE DUTY. I" 'A 1 sm,,is,. I.i,. i*. e i , ? i. 

Net 126 

THE LAW OF CARRIAGi:. H. 1 I' U ss p \ p /.v 1 n>. , ^ 

Barrt'itfr-dl I .n, 1 , ■< iu\ p, .• h, i,., i Net 5 ' 

THE LAW RELATING TO THE CARRIAGE BY LAND OF PASSENGERS. 
ANIMALS. AND GOODS. lA s « i .km t MUJ.. ' lUt,, ; , 
ut-l.iu- In d. inv I, I : ti, t, ..!• Net 

THE STUDENT’S GUIDE TO BANKRUPTCY LAW AND WINDING UP OP 
COMPANIES. Bv !• I.ihiir )v .it, H \ . I I H . i:un>.u, .,i 1 if, 
rrnwn 8\", rl ih I'l’.t, ipi. pp Net 

BANKRUPTCY, DEEDS OF ARRANOEMFJIT AND BILLS OF SALE In A 
Valfntim Ball, M K , ih'i < . Mn i h \ . B.im i. > i' / i . li.ndt liii.in, 
RrMsrd ,ind I Mbuil d Im. 1. M.vSw. 1 .t h | 11 , i' | 1 , Net 

FARM LAW. I’.v M c. I-. us... I ■ d m v >" ..i i'..; Net 

GUIDE TO THE LAW OF LICENSING. I . 11 . b ■ i . .>)| i 

Bv I W I 1 1.1 luATi ,11 H 1 1 " • Mil. c'l. 1 , Net 

LAW OP REPAIRS AND DILAPIDATIONS 


Bv I 


W.i 


;•.^ll 


7 6 

2,A 


6 6 

5/' 


mE^L^W OF EVIDENCE \ Hi-iul,...;, < I v 

W. NeVBII ARl) ill K I II ' ' '1 ' ' C ur ' r .s' / • / .".r .1 . U e 

In rruwii .S\ ... < 1 ’t'l I’i.t . 1 4 1 i | S . II! ■ R' , Net 

THE LAW OP PROCEDURE. \ II .m t'. . .. i . 1 1 i- , , P . i P'.im I’.v 

tin sTTii.' .inili'ir b U' ^ 1 1- i' Net 

HANDBOOK OF LOCAL GOVERNMENT LAW. H I ’4 ' i m loATtiin? I, 
! irL'e < r< .u m S < )• .iti C ' , . ' i > Net 

THE LAW RELATING TO THE CHILD ; ITS PROTECTION. EDUCATION. AND 

EMPLOYMENT. Bv H U Ib'i i asu. M A . M .III' In den.v l-v ', ", 

t'l'i, I'.,, ui . • Net 

mCOMgE TAX AND SUPE:R-TAX LAW AND ChSY.S i s/, j M * 


FOREIJiN LA.NTiUAOFS 


FRIiNty 

\ \ 1/1 


A CHILDJfi FIRST STEPS IN FRENCH. !'■ Si/itmi. a , .i< T. euMr )rr,..t, 

TimJIT tti'h \'S li u. 1,1. Ir.t-d hi <r.vsr. . ,i„,t . ' 1'. L.i.,, M.f 

FRENCJ COURSE. Part I. 1" . «•■'> (P . Uni- ♦)' 'h 

FRENCH CaURSE. Pa.*! IL » Oi 

^PBQn^FNSlf^ FT^CH GRAMMAR. B' n, I \ Ih:- .> e, M \ 

Key - (Aw..n..^.i Part I, 


8 net , Part XL 2 6 net 


«,N;A8T FRENCH CONVERSATWNAL SENTtfSCHB. l'< n-ivn 8v 
* ADVANCED FEES CB CONVERSATIONAL EXERCISES. In ctuwd 8vo, ja pp. 


Net la 

^•t ^/8 

86 

ed. 

u 



TOURISTS' VADE*^OUH OF FRENCH COLLOQUIAL CONVERSATION. Handy 

for thr porkrt, ck>tl» . ..... . Net 

FRENCH VOCABULARIES AND IDIOMATIC PHRASES. By E. J. Kcaley, B.A. 

In crown 8vo, 151 f>p . . ..... Met 

GRADUATED LESSONS IN COMMERCIAL FRENCH I Makm.i *. In rrown* 

«v.>, cloth, i(.S pp 

FRENOH-ENGLISH AND ENGLISH-FRENCH COMMERCIAL DICTIONARY. Bv 

F. VV. Smitm 111 I n>wii hv.., cloth, ^7'> PP . . . Net 

FRENCH RECmm LE ROI LION ET 8ES GRANDS VASSAUX. By F W M. 


i, limp t loth, 56 pp. 
K> F. W .M i)RAPhR 


, \1 A , It 1. 

COMMERCIAL FRENCH GRAMMAR. 

crown Hvo clolll (flit, lh(y pp . . . . 

RAPID METHOD OF SIMPLIFIED FRENCH CONVERSATION. By \ 

IfiBBFRii. In frown ■), cloth, i<)2 pp 

GRADUATED FRENCH ENGLISH COMMERCIAL CORRESPONDENCE. 


,1 pp 


Net 

M A , B. L. In 

Net 
. F. 
Net 
By 
Net 
Net 


FRENCH BUSINESS LETTERS. 1 iiM Sn i, > in irown 4tn, 12 .. 

FRENCH BUSINESS LETTERS. Hv A II BiKNAARiir S>tond Sent*' 

crown Hvo, 4S pp .... Net 

COMMERCIAL CORRESPONDENCE IN FRENCH. In crown 8vo, doth, 240 pp Net 
MERCANTILE CORRESPONDENCE. Fmrlivh-Fr. nrh In nown Hvo.doth 2<;o pp Net 
MODELS AND EXERCISES IN COMMERCIAL FRENCH. Bv 1 1 Grim ,rns, M \ 
In crown 8io, doth. Iho I.p . . .Net 

FRENCH COMMERCIAL PHRASES AND ABBREVIATIONS WITH TRANSLATION. 

In < Town H\o, t2 pp . ... 

FRENVH BUSINESS CONVERSATIONS AND INTERVIEWS. In crown 8vo, 80 pp., 

limii cloth .... Net 

READINGS IN COMMERCIAL FRENCH. Uith Nou. .md Iransl.ilions in 1 11,41 oh 

IiMiown Hvo, .lotli, no pp . . Net 

FRENCH COMMERCIAL READER. In irown hvo. doth, zo.s pp Net 

ENGLISH-FRENCH AND FRENCH-ENGUSH DICTIONARY OF BUSINESS WORDS 
AND TERMS. Si/n 2 m In (> in , dotli, ronn<l.il lorncis, ^40 iip Net 

VEST POCKET LIST OF ENDINGS OF FRENCH REGULAR AND AUXILIARY 
VERBS. U Uh Notes on the I’arliciplm and the Infinuivc. Size 2J tn. by il in. 
rr Net 


1/3 
2 /- 
2 /- 
7/8 
8d. " 

2/8 

• 

2 /- 

2 /- 


3 6 
2/6 

2/8 

6d. 

2J- 

II- 

2/6 

3/8 


GERMAN 


GERMAN COURSE. Part I. 9 d not. c loth 
KEY TO GERMAN COURSE. In irown 8 VO 
PRACTICAL GERMAN^RAMMAR. In irown 8v 
EASY LESSONS IN GERMAN. By J. BiTiir 

116 pp 

EASY GERMAN CONVERSATIONAL SENTENCES. 


. Net 
. Net 

12 pp . . . doth 

M A. In crown 6vo, doth, 

. Net 

In imwn 8vo. \2 pp Net 

ADVANCED GERMAN CONVERSATIONAL EXERCISES. In irown 8vo, 32 rr. Net 
TOURISTS’ VADE MECUM OF GERMAN COLLOQUIAL CONVERSATION. In 
crown 8vo, doth • . Net 

EXAMINATION NOTES ON CKRMAN. By A llAKOKiAvrs, M \ , I'h D. Cloth, 

('t »n by 3i tn., 5b pp ^ . . . Net 

GERMAN EXAMINATION PAPERS \^H MODEL ANSWERS. In crown Hvo, 

COM^oi^^lAL GERBIAN GRAMMAR.' By'j. Bi'nittL. M In’crowii 8vo‘, doth « 

- jplt, r8j pp • . . .Net 

GERMAN BUSINESS INTERVIEWS. Nos. 1 and 2 . Each m crown Svo, litnp cloth. 

No. 1, TOO pp ; No 2. 74 pp • Net 

ELEMENTARY GERMAN CO^ESPONDENCE. B> 1 jKwis MAR'.tt, M .\ , In 
crown 8vo, doth, 144 pp « . . . . Net 

COMMERCIAL CORRESPONDENCE IN GERMAN. In efown 8v doth, 240 pp. Net 

MERCANTILE CORRESPONDENCE. EngUsh-Girrnan. 1| crown Svo, clothe 

OERailif B usiness iffiTSrcRS. ’ First Sl* IPS lu crown svo, 4h'pp ‘ ’ Net 

GERMAN BUSINESS LETTERS. By G. .^LBERS. Second Senes In crown 8v 

QRADU^i^ GERMAN-ENGU^ COMMERCAl CO^STONDENCK 

8v<i, cloth .... ...... 

GERMAN COMMERCIAL PHRASES. In crowie. hv'o, 32 pp. ... 

. GEBMAN COMMERCIAL READER. In crown 8vo, cloth, 208 pp. •• . Net I 

RHINOS Of COMMERCIAL GERMAN. Wttlf Notes and Translations in English. 

In crown Svo, doth, qo pp . • » , . , , . Net 

ENQU 8 H- 0 ERMAN AND QERMAN-EHQLlSH DHmONART OF BUSINESS WORDS 
AND TERMS, tine 2 m. b> 6 111 , rounded cirner^, doth, 440 pp. . . Net 


8v^, 

nl^ 

rownm 

Neti 


1/8 

8d. 

6d. 

1/3 

1 /- 

Sd. 
2/6 • 
1/8 

2 /- 

3 ^ 

2'6« 

6d. 


8/8 



BAST SPAKISH CONVERSATIONAL SENTENCES. In cn>wn Sv-o nn 
ADVANCED SPANISH CONVERSATlb^ EXERCISES s nn It 

MECUM OP SPANISH COLLOQUIAL CONI^SaTIOn! 

EXAMD^TION ^ NOTES ON SPANISH. Bv Ali^rhi Calvikt. tl.ith, (>) in *l>v 


COMMERCIAL SPANISH ORAMMAa B 

» gilt, 2-,0 {.{. 


SPANISH VERBS, Regular and Irregular 

rioth. l«i) PT'. 


*« SPANISH. In t nvn hv. .lull, .4,, ,,n M.t 

MANUAL OF SPANISH COMMERCIAL CORRESPONDENCE Ih i l” 

Maidovald In Hv 1 ,,i, J,n, 

LESSONS IN SPANISH COMBIERCIAL CORRESPONDENCE. Hi th. s.mi. Anti, ” 

In crown 8v,), duili, 107 pp 

SPANISH COMMERCIAL READEE Jtv (. k Ma. i„sa,,. In . mwn m.., rlnh 
READINGS IN dOMBJERCIAL SPANISH. Wiili V.i.-, ,n.l I r insl .Hun. n, 1 nL:i?!h* 

In crown Svo, cloth, 00 np, *1.1 

SPANISH BUSDfESS LETrtks. ln..tS.,..v l, sv - • ' 2 !: 

SPANISH BUSINESS LETTERS, lu 1 \l,tu-.sMi s, 1;,,',.. ln,n,^^„ljv‘ 

SPANIS^' COMMERCIAL PHRASES. v ■ ...1 lrn,.l.(.u„ **! 

SPANISH BUSINESS CONVERSATIONS AND INTERVIEWS vNu'k *!, 


ITMJVN 

TOURISTS’ VADE MECUM OF ITALIAN COLLOQUIAL CONVERSATION. 

. Net 

COMMERCIAL ITALIAN GRAMMAR Bv 1 . i.., 10, . , I., < . ,va., 8 %.., rl..th , '1. 

‘14 PP . . Net 

MERCANTILE CORRESPONDENCE. I It.,:..,, in .i wn «au. riu,h. 

250 PP Net 

ITALIAN BUSINESS LETTERS. It. \ \m ,m, l sa ,, 48 pp Net 

PRAOnOAL PORTUGUESE GRAMMAR. B ' \ \ I In now,, 

fivo. fl.jth. u" PP Net 

MERCANTILE CORRESPONDENCE. Enghsh-PortugupiP 1 , xs , 

LES^nJ’^’iN PORTUGUESE COMMERCIAL CORKES^NDENCE. Iw <- 

MAinoNAin in ' fuxMi . loth, loi pp Nf>t 

DICTIONARY OF COBJMERCIAL OORRESTONDraCF. Df ENGLISR FRENCH, 
GERMAN, SPANISH, ITALIAN, PORTUCJESR AND RUSSIAN. Hir.l 
Spvix^kI I (luioii In fl'inv .S\ 1, xP.tli, 71 ' 11 Net 

THE FOREIGN CORRESPONDENT. Bv l mm i>xv ■ ' vx,, ■ ,1,.,, 

So pp Net 

COMMiaCIAL TERMS Df FIVE LANGUAGES Il.n ./ i .i.,l j,hi t^s 

used m (ommrrre, vinth tlxir (qiiix.iP ts in Ii.m.i, luinun, Sj 1 , p, »ni) 
Italian. SiziM m Pv 4{ in , '^'Ih iiSpp . . Net 


PnIVtAN’S SHOKTHAND 


I.NjyrRlXtlON IMKJKxS 

( rnl'fui^' 

inTMAR’S SHOPIHAND TEACHER An rk «,cnt i.'v w „K vuitH f>» vIBinstrlution 
or claAs irachinit „ . - . . . . 

KEY TO "PITMAN’S SHORTHAND TFjICHEB " .... 

PITMAN’S SHORTHAND PRIMERS. '.i thr.c IJ",.ks Flementiw. lnterrr«diate. 
^ andAd\ancc<i Eaclt. 8 d. Keya, Mcl) 
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PITMAN'S shorthand READINQ LESSONS. Nos. 1. 2 and , . .Etcb 

KEYS TO “ PrrMAN’S SHORTHAND READING LESSONS,” Nf>s. i, 2. and 3 £«oh 
PITMAN’S SHORTHAND COPY BOOKS. N..s. t, 2, 3, and 4 An entirely new 
soiicsroverinK til. thf<,rv..( tin s\steiii I (xiKi-.ap 41.. in bv nj m ) . Each 

PITMAN’S SHORTHAND DRILL EXERCISES. Obl. ..- • 

COMPEND OF PITMAN’S SHORTHAND. •< 

PITMAN’S SHORTHAND LYSTRUCTOR. t-m.l. t. Ii.Mni.ti.M, the Sv-trm ' Clotli 

Key. L'0 .k.th 

THE CENTENAIK CHANGES IN PITMAN’S SHORTHAND. In.r .wn.sin 
SUMMARIES FROM "PITMAN’S SHORTHAND INSTRUCTOR.” s./e, m. 

PITMAN’S SHORTHAND MANUAL. ( ..ni.uns m.inution in the Interinedi.ite'sivl.-’, 


PITMAN ’S SHORTHAND GRADUS. Wn 
PITMAN’S SHORTHAND REPORTER. 

Style \Mth s. I \.i. 1...., 


Cl.nh 

Key 


REPORTING EXERCISES. 1 vkis.-.. ..i. all the ml. s and rout r.i. ted v^ >uU In 
..r.lmai V I'M.it, ..Mint.<l f..r .b. I 1I1..11 . 6d. ; Key 

PITMAN’S SHORTHAND CATECHISM. In <r..w.. Sv.. 

PITMAN’S SHORTHAND WRITING EXERCISES AND EXAMINATION TESTS. 1 1 

.riiwii hv.i, iM].' r 

Key 

EXAMINATION NOTES ON PITMAN’S SHORTHAND. lU H V\ M Wiiv.v 8 n, 

GRADED SHORTHAND READINGS. 

Klementary. with Key. 1.. .r.oMi S\-.. ..bl.MiK 
Intermediate, with Key. In .Hv.., ..bionR 

S««ond Serlei 

Advanced, with Key. In .r..v\n ..bU.ni; 

GRADUATED TESTS IN PITMAN’S SHORTHAND. llUi.ti .tine all ih. ml..> n. tin- 
Inlet incduitc Stsle In ni.t.-lKMik t'.rtu, jh.,! . it.' n. b\ t\ in ) wiili rul. d 

I’-n-'T . . . ' . ■ . 

PROGR ESSIVE STUDIES IN PITMAN’S SHORTHAND. 

TALKS WITH SHORTHAND STUDENTS. HvJAM^slUsE^ 

CHATS ABOUT PITMAN’S SHORTHAND. Hv (;for(.i. Un i.i.m 

LECTURETTES ON PITMAN’S SHORTHAND. Hv J Hi nth 

PITMAN’S SHORTHAND RAPID COURSE. •K S .a U,M.ty ■n.n.ple I.-vsnn, 

( ov. ririK the whi.l ■ ot tin* sA'-.t. in .uul s[>. . 1 ilU i.l .pt> d t. .r Inuin. ss i.nrfH>..<'s In 
crown 8 VO , . . . . Cl'.th 

Key 

U'ltli Additional Exercises 

PITMAN’S SHORTHAND RAPID COURSE. ADDITIONAL EXERCISES ON 
READING EXERCISES ON THE RAPID COURSE (In Mi .it hind). ■ own Hv .. <.2 pp 
PITMAN’S SHORTHAND COMMERCIAL COURSE. SjH.nllv adapt. -.1 t r rotn- 
inereial i>tiid. nts . # . . . . . Cloth 

Key. 2 '-. Addit’.m.il Et.r.'lses 
PITMAN’S EXERCISES IN BUSINESS SHORTHAND. Hv A Hknjamiv, I p S. 
(Hnn.|), !■ r SpT . ... 


Si. 

8d. 

61L 

8 d. 

2 d. 
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2 /- 
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8d. 

3 d. 

2/6 

3 - 

8 d. 

1 /- 

1/8 

21 - 
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8 d. 
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1 /- 

1 /- 
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2 - 
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(JRAMM VLOr.l KS ANIA CONTRACTIONS 

GBAMMALO«UES AND CONTRACnONS. For .i..e n. . l u,. s 
VEST POCKET LIST OF QRAMMALOGUES AND CONTRACTIONS OF PITMAN’S 
SHORTHAND. .-I .1. bi i j i,. . iin.p . h-th ^ . 

EXERCISES ON THE GRAMMALOGUES AND CONTRA COONS OF PITMAN 
SHORTHAND. IH- J b t I.roW Jn hln.rtband. \\i"i Kl\ In <.rown 6 \o, 
lin.pl loth » § 

HOW TO PRACTISE AND MEMORIZE THE GRABdMALOGUES OF PITMAN^ 
SHORTHAND. Co.npil.-d bi D J Sv ri m- b' ^ ■ 


SHORT HAM) Diction ARILS 




PITMAN ’SENGUSH AND SHORTHAND DICOfNARY. b cr 
PimAN’S SHORTHAND DICTIONARY. 1 (ri i- bv 

PITMAN’S POCKET SHORTHAND DICTION ARY. .1 1211.0 


PITMAN’S POCKET SH 
PITMAN’S REPORTER’S ASSISTANT. 


crown 8\o, cloth 

u 


crown H\ >,(l"th, S20 pp 7 8 

-ii in ). .78 pp. noth 8 - 
Ui >•'> 4 l ) Cloth 8 /- 





SHORTHAND PHRASE BOOKS, ETC? 

PBONOQKAPmC PHRASE BOOK. 16 - ( i.^th 

SHORTHAND WRITERS’ PHRASE BOOKS AND GUIDES. V * h .» . 

Civ'll! N«i 

Electeioil andEagmeerinff, Railway. Estate Agents, etc . Pnntmg and PubliBhioa. 
Inaorance, Banking, Stockbroking and Financial CommBrcial. Legal Munici^, 
BuUden and Ctontracton, Shipping. Iron and Steel Tradej. Civil Engineering, 
Naval and Military, Chemioal and Drug. • 

HEDICAL REPORTING IN PITMAN’S SHORTHANIl I-. M I.i,kis,..s \\,th 

an liiU(K.lu( ti.m ai,<l Iisi..,,t I 'hi is. t;i mi « hiuii., mil Vt.t-i . s ..it i. .ll^ 1, 
(Towti 8vo, ipilh j(pl 

4PORTHAND CLERK’S GUIDE IUVincimI \< is 

clnth . , 


DICrATlON AM) SPEED PU \(TI( E HOOKS 

SPECIALISED CORRESPONDENCE BOOKS, il, Tlie Chcniici) Trade <2' The 
Piuier Trade. (31 The Building Trade. In "rum n\ j rn ; Each 

GRADUATED DICTATION BOOKS, d' Pohtical Speeches 2 Srroioiu !>’ 
urcim.iry i-ri i! In .r.;vvn Each 

STUDENT’S PRACTICE BOOK. Imr ,i i; 

GRADUATED DICTATION BOOKS. i\. rv s i. . I u. l 11 Flach 

GRADUATED COMBHERCIAL LETl’ERS FOR DICTATION 1 I % 

REPORTING PRACTICE. In Hv ,),.tn 

PROGRESSIVE DICTATOR. Ihn.l 1 Ii.i-m. v ' jn ^ 

SHORTHAND CANDIDATE’S DICTATION EXERCISES 1 . > . I d. ' 

COMMERCIAL DICTATION AND TYPEWRITING 

SPEED TESTS AND GUIDE TO KAPH) WRITING IN SHORTHAND. In r ui . Si >, 

rlulh 

FIVE aHNUTE SPEED TESTS. Unh Inm-lu. t, . • \ |n imi, d 

V 1- Ui.K-iim In rrMW, .Sv.i, .i nn m 

CUMULATIVE SPELLER AND SHORTHAND VOCABULARY U-. . 1 smii.i 

In (f.iM.!) 8\.i, pip. I 

POCKET DICTAnON BOOKS. Nos. 1. 2. 3. and 4. 

SPEED TRAINING IN PITMAN’S SHORTHAND, l* 

ACQUISITION OF SPEED IN SHORTHAND. I 

In rn.wn Hi u 

BROWN’S SHORT-CUTS IN SHORTHAND. Hi < 

crown S\(i 

JHE STENOGRAPHIC EXPERT. l«v W It 


'( 1 Mm 


1 \S J 


In 


Net 
: Key 


13. Key 


rl.ilh 

SHORTHAND COMMERCIAL LETTER- WRITER. N 
OmCE WORK IN SHORTHAND, sp ■ n f I 
Work rummu.lv .In ! ii.-l m s . ni, . •! . i .k m -■ 

COMMERCIAL CORRESPONDENCE IN SHORTHAND 
BUSINESS CORRESPONDENCE IN SHORTHAND, l ' \.|v ...r. si , 13.K"y 

TRADE CORRESPONDENCE IN SHORTHAND. I ' ' l • ' 1 13. Key 

MISCELLANEOUS CORRESPONDENCE IN PITMAN'S e SHORTHAND. Ini, 
SKontl, .ir.'l Ih.id.sri. ^ u.m. .-.i Si\,. i .!i .K- ■ u i.in .in ji.'U 1 Ij 
p in crown S\.i, "bl.ng 1 mp d in . . 

• 

• SII^RTIIAM) BOOKS 

* In the Elemenury Style 

AESOP’S FABLES * 

EASY READINGS. xsnhKrv • 

LEABNER’S SHORTHAND READER. IH >>'r -t' 

SmRRlNO TALES 

PEKICbOF THE BUSH ANIL OTHER STORIES 
• « In the lntemied|^te Style. 

PITMAN’S PHONOGRAPHIC READER. No. 1. With K ■. 
lULUVER ’8 VOYAGE TO ULUPUT. Hn J ’ vim*'* 

SUBMJPBI^ X7 AND OTHER STORIES, f . i. i’«. t 
rHE^iCAR OF WAKEFIELD 1* < -i ivfK n • vir.i 1,1 .. 

PALEf AND SKETCHES. H. d ashivui. s 1 . W.ii, K-’ 

PALES OF*^VENTURE iw c in ai. 

Ae MUNAWAY^tlRSHIP AND OTHER STORIES. 

THE SILVER SHOffOF MEXICO. An ajjndgmei.i uf J H 


4k!. 

£ 

6d. 

8d. 

£'6 

2/8 
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\\iih K«'V L\* ih 


I EELECT READINGS 
TH9 BOOK OF PSALMS. 


BiWc Auti»c>ri»ed Vcr»i.«i. 


N« 1, 8d. No. U 

Qcdb giJt, red odget . 




OOUIERCUL ftEADEBS IN SHORTHAND. (1) Oommardal Dutihitkiilt. (ft 
Ooounoditiea. (3) Leaden ol Commerce. (4) Gateways ol Britiali Commeree. 

Each 

In the Advanced Style. 

P90NOGRAFH10 READER TL With Key 
A flBTRt STMAS CAROL. By CiiARLts Dicklns. 

TALES FROM DICKENS 


THE SION OP JOUR. By Sir A Cdnan I>oyi l 
THE RETURN (Jp SHERLOCK HOLMES. Vols. 


LHandin 

Hv .)! 


. 1 / 3 ; dbth 
Cloth 
Cloth 
Rath, cloth 


Cloth, L8 ; Key 
W ith Key 


AROUND THE WORLD IN EIGHTY DAYS. 

SELF-CULTURE. By ] S Blacmk . . . 1 /-; 

SELECTIONS FROM AMERICAN AUTHORS. With Kiy . 

THE LEGEND OF SLEEPY HOLLOW. Bv Washingiov Irving 
RIP VAN WINKLE. By Washington Irving With Kev 
A COURSE IN BUSINESS TRAINING. Byt;. K Bocknall, A C.I S (Shorthand 
lalUion), 28» pp ..... ..... 

SHORTHAND TEACHERS’ BOOKS 

PITMAN’S SHORTHAND TEACHER’S HANDBOOK. In crown 8 vo, cloth . 
NOTES OF LESSONS ON PITMAN’S SHORTHAND. Sue 8 in by in , doth 
PREPARATION FOR A SHORTHAND TEACHER’S EXAIHNATI&N. Size Sin. 
' by tl in , cloth . . . . ..... 

A COMMENTARY ON PITMAN’S SHORTHAND. By J. W. Ta\u)k. In i.xilscap 

8 vo, riotli Kill , 448 pp. . ....... 

THE METHODS OF TEACHDiO SHORTHAND. By F J McNamara, M.A. In 

-rown Hvo.doth 

CHART OF THE PHONOORAPmO ALPHABET. 22 m by m. 

Mouiit<*d on ( .invas with lollers and c.inushed Net 
CHARTS ON PITMAN’S SHORTHAND. IwiiUy larse Charts (22 in. bv as m ) 

The Set 

DERIVATIVE AND COMPOUND WORDS IN PITMAN’S SHORTHAND Bv H NV B 

Mii.son In f.K.tsrap 8 co 

HISTORY OF SHORTHAND. By Sir Isaac Pitman Fourth Edition, Revised. 
In crown 8 vo, dotti . ....... Net 


TYPEWRITING 


THE JUNIOR TY PIST. Bv Annit F, Davis Demv 8vo, doth . Net 

NEW (BOURSE IN TYPEWRITINO. By Mrs Smith Clovgii. L.-irge [>o,t 4to 
PITMAN’S TYPEWRITER MANUAL. Can Ih- used with anv tnarluiie. Sixth ^ 
Edition. EarKe (>ost 4to, doth ..... ... 

PITMAN’S TYPEWRITINQ EXAMPLES for any machine - 

On cards, 48 examples, Endsiap tolio .... . . 

In obloiig note-lxKik, for standmt; bv the side of the inai lime . 

In iioto-lKsik form, in covers . ... 

PITMAN’S EXERCISES AND TESTS IN TYPEWRITING. I ap folio. Quarter 
dotli. Hurd Eililio ii, rev IS) d ......... 

HOW TO TEACH TYPEWRITINQ. By Katf Pn kard, B A (Diiid ) Crown 4to 
doth . . . . Net 

PRACTICAL CX)URSE IN TOUCH TYPEWRITING. Hv c 1 Smith. Fnjslish 

Edition, reviseii a nd enlargid St/e, .si m. bv ri m. 

PRACTICAL TOUCH TYPEWRITINa CHART. Size, to in bv 40 m. . Net 

REMINQ'TDN TYPEWRITER BIANUAL. For Nos v ami 7. m and ii. With Exnr- 

. ises and illustrat ions. Nint h Edition I .irme j'osl 4to . Net 

THE UNDE RWOO D T YPEW RITER MANUAL. By A J Svivister L.irKc post 410 
BAR-LOCK TYPEWRITER MANUAL (Groap System ol Toneb Typewriting). Bv 

H T THERinGF Large post 4to . . . . 

INSTRUCTIONS ON THE REM INGTON (Nos 7. 8 , 10 and ii). YOST (No 10), and 
BARLOCK TYPEWRITERS. Each, demv 8 \o .. 

MODERN-TYPEWRlTINa AND MANUAL OP OFFICE PROCEDURE. By A. Ev 

Morton 6 ^ m bv qjiii . doth . . ... 

A TYPEWRITINQ OATECiUSM. By Mr*. Smith Clough.- In large post 4to Net 

PERIODICALS 

PITMAN’S JOURNAL. Subscription, which m-v begin at anv time. 16'8 per annui^^ 
post free (Plstab. 1842). 24 pp. .... Wt>ekly 3 d-, by pos* 

PITMAN’S SHORTHAND WEEKLY. (Estab. 8.12) . Weekly ad., broost- 

BUSINESS ORGANISATION AND BIANAGljMENT. Monthly L8 b>’ 

Annu.il Subsiription . . s . . . Ne^ 
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I'lttmtn i c oinpifU Jj^otnmerctal and bkor'\w>*d'^«i<^gues containvig FULL pivtKuittrt 0 
end otlurr impi>rt«rd teorks wUl (if post frrt oh applKtUson. 








